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16.2.  TIMLIASZ 2 G oottt ettt aens 207
16.3.  TIMIAT T 00 oottt ettt ettt ettt a e n s e e s s enen s s, 208
T 0 D = T OO OOUT TR 208
T 7 OO RURR TR 211
16.3.3. "Q /T8 ettt en e 212
16.3.4. SO T 7 OO 213
16.3.5. A J A ettt ettt ettt ettt an e 213
16.3.6. Sz OSSR 213
16.3.7. T 7 KY 7 8 PWMZI ¥A oottt n e 214
16.3.8. DT 7 MEA ettt ettt nnas 215
16.3.9.  FUTHH @ 0 ettt 216
16.3.10. A et e et ettt ettt ettt n e 216
16.4. TIMLA L B H oot ettt et et e ettt 216
16.4.1. TIMIAT | &1 1 (TIMLIA CRIL) oooiiiieeeeeeeeeeee e ee e en s 216
16.4.2. TIMI4A AT | € H (TIMIA DIER) ..ot 217
16.4.3. TIMIAT 81 & H (TIMIA SR) .oooioiececeeeeeeeeeeeeeeee et en s s st enen s 218
16.4.4. TIMIA' TFE 4 | &1 (TIMLIA EGR).coiiiioeeeieeeeeeeeeeeeeeeeeee e e en s 219
16.45. TIM14'Q /% ¥A| &+ 1(TIMIA CCMRL) .c.ocoooiiiieeieieeeeceeeeeeeeee s 219
16.4.6. TIMI4™Q /% AT | & H (TIMLI4 _CCER) ..cooiiieeeeeeceeeeeeeeeeeee s en s 222
16.4.7. TIMI4A  "QF (TIMIA CNT) ooiiiiieioeeeceeeeteeeeeseeeeee e st aen e s s e eenennneneeeneans 223
16.4.8. TIMI4A = H (TIMIA_PSC) coooeeeceeeeeeeeeeeeeeee et en s e s enen s 223
16.4.9. TIM14s U | & H (TIMIA_ARR) ..o en s 223
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16.4.10. TIM14™Q /% | @ H L(TIMIA _CCRIL) .cooiiieiieeeecceeteteeeeeeeeee e en e 224
16.4.11. TIM14 | 8 H (TIMX_OR) ottt ee ettt s ettt en s 224
16.4.12.  TIMLA|L & H T U oottt ee st eae et enenen e 225
17. (LPTIM) ¢ttt ee ettt et en s en s st enen s 227
D70 M K oottt ettt n ettt et n ettt et en et e ennenaeens 227
172, LPTIMB 2 0 oottt 227
17.3. H1 6 R HH € LPTIMZ 1 T 00 oottt ettt 227
17.3.1. LPTIME G cooeeeeeeeeeeceeeete e ee ettt e et s et s s s st e s s s s seae e s s s nseaetesesennranaeaesans 227
17.3.2. LPTIM /T 0 3 1] 3N ettt 227
17.3.3. LPTIME 3 H oottt s ettt en sttt es s s anae s 228
17.3.4. Mttt ettt ettt en s 228
17.3.5. T ANEA ettt 228
17.3.6. | & H ™ A oottt ettt ettt enn s 228
17.3.7. FET HH ettt ettt ettt ettt nanas 228
17.3.8. QM 8 g INDANG.....cocoooieieeeeeeeeeeeeeete et s et s et es sttt enen e 229
17.3.9. WA £ deDUYG MOGBT ..ottt 229
174, LPTIMHIT G ¥A e n s es s s s, 229
175, LPTIMA A oottt ettt ettt ettt s st a s s et et e s st et ese s esesens 229
17.6. LPTIM L 8 H oottt ettt ettt e et e e et e et et et et e et e et eee et e et et e e e e et e sen e e e e eeeaes 229
17.6.1. LPTIMA A= T 81 @ H (LPTIM_ISR) cooviececeeeeieeeeececee et ee e en s 229
17.6.2. LPTIMA A | | &1 (LPTIM_ICR)..coiiiiiiiiiieieieiseiseiesie st 230
17.6.3. LPTIMA AT | @ H (LPTIM_IER) .ouitiiciiceeeeeeeeee ettt eaea e 230
17.6.4. LPTIM  Jd ] & H (LPTIM_CFGR)...oiiiioieeeeeeeeeeeeeeeeeee e e e enene e enen s 231
17.6.5. LPTIMi | & H (LPTIM_CR) ..cooioiieieeeeeeeeeeeeeeeeeeeeeeseee et en s en s enen s 231
17.6.6. LPTIMs 0 | @ H (LPTIM_ARR).....oiiiiieeeeeeeeceeeee e eeeeeeeeee e en s 232
17.6.7. LPTIM QI & H (LPTIM_CNT) ooiiieieeieeeeeeeeeeeeeeee et es s en s 233
17.6.8.  LPTIMI & H T G oottt ettt e et e e eeean 233
18. IWDG oottt 235
<25 I OO 235
18.2. IWDG 3 2 B oottt ettt ettt an et e et 235
T V1V o T3 O S TSSO 235
18.3.1.  IWDGT G woveveeeeeeceetetetee e e ete e ee s see et e e e s s e e s s eaet et e e enen e e et e e enne et s en e 235
18.3.2. . T ettt ettt en s 235
18.3.3. . T K J2 OO 235
18.3.4. A ettt et ettt ettt ettt 236
18.4. IWDG | 8 H oottt ettt e et ettt et 236
18.4.1. L | &1 (IWDG_KR) wooiuieieeeieeectetee et eeetee ettt e et e ettt n et s s se s sse e e 236
18.4.2. | @ H (IWDG_PR) ..ottt n et n e en e 236
18.4.3. | @ H (IWDG_RLR) ..oouieieeeieeeeteeeeeeeeteee ettt en e tens 237
18.4.4. T 81 @ H (IWDG_SR) ..oeeieieeeeeeeeeceeeeeeeeesee et nen e n et enenen s 237
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18.4.5. IWDG ] € H T U oottt s et n s ettt en s asae e 237
19, 12C ettt ettt ettt et ettt et et en ettt et ennenanae et 239
191, K b oottt ettt et n ettt nen ettt en et enennenaeens 239
19.2. 120 3 2 B ettt ettt n e, 239
19.3. 1201 T @ ettt ettt ettt en s st st s, 239
19.3.1. 12CT 0 cooereeeeeeeeee e ettt ettt ettt n ettt n ettt sen ettt et s n et e 239
19.3.2. MEA O oottt ettt eas 240
19.3.3. 12C . DD oottt ettt n s 241
19.3.4. 12C K ¥EA oottt 241
19.3.5. I2C 3 ¥HA oottt 243
19.3.6. B ettt ettt ettt en ettt sen e 247
19.3.7. SDAISCLI oottt ettt en s 248
19.4. J2C A A oottt ettt ettt ettt ettt ettt e tens 248
19.5. L2C | B M ettt ettt ettt e et e et et e e eeeeas 249
1951, 12CT " | € L(I2C_CRL)uouiiiiieeeieeeeeeeeeeee ettt 249
19.52. 12CH "~ | € H 2 (I2C_CR2) .oouiiieeceeeeeeeeeeee ettt 250
19.53. 12C5  § X | @1 1 (1I2C_OARL) ..cooovivieieeeeeeeceeeeeee et n ettt 251
19.5.4. 12CQQI € H (I2C_DR) eouiiiiceieeiceeeeeeeeetee ettt n et n et 251
19.5.5. 12CT B 1 & H (I2C_SRL) coruiuieieeeeeeceeeeeeeeeeeeeee et n s ne s enn s 252
19.5.6. 12CT B 1 @ H 2 (I2C _SR2) ouiuieeeeeeeeceeeeeeeeeeeeeeee et en et 255
1957, 12CH § " 1 € H (I2C_CCR)cuoioeieieeeeeeeeeeeeetee ettt n et 256
19.5.8. 12CTRISE| & H (I2C_TRISE) ..oiioiiueeeeeeeeeeeeeeeeeeeeeeeeeeeeteiesesensesas e es s eesenenerananannans 256
19.5.9.  12C ] 8 H T U oottt ettt ettt 257
20. (USART) oottt n et en e 258
0 5 G TSROSO 258
{0 I U 17 = 3 i S s 2RO 258
20.3.  USART T T 00 coooeeiieeee ettt n st et s et et et et e et a et s s eseseaeansnanas 259
20.3.1. USART 2 B () wovoveeeceeeeeete et eee ettt e ettt s st n et es e e st en e eanee e enen e 260
7105 T2 N OO OTOT 261
7105 TR T e X O TOROTO 263
20.3.4. QL2 U UIEIE 4 e 266
20.3.5. USARTIE D" K B ¥ oooieeeeieieeeeeeceeeeee e eeeeee et n s ee s en s en e aen e 267
20.3.6. USARTs U Lz ' 5 e 268
10 T A S I RO 268
20.3.8. USART @ £ WA ..ottt e ettt 270
20.3.9. DA A R T B ettt ettt 272
20.3.10. T L T ettt 272
O S U 17 = o N N TR 273
20.5. USART | 8 M oo ettt ettt et 274
205.1. T O] EH (USART_SR).cociiioiceiieeeieeeeeeeeeeeee s s s s es s s s en s senen e aanenenen 274
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21. (SPI oo
2010 M K e,
212, SPIB3 2 B e,
21.3. SPH T G oo

2131, B/ et
2132. b3 =bDX B e
21.33. * X B et
21.34. » 3 B ettt
21.35. K ONSS)D TN oo,
21.3.6. T A e
21.3.7. SPl oo
21.3.8. SPIZET LY e
21.39. Qe =1 OLY e
21.3.10. Statusflags....cccccccviiiiiiii
21.3.11. 9800 e
21.3.12. SPIA A oo
21.4. SPIL B H o oo e
21.41. SPli | €% 1(SPLCRL) ccoooeeeeeereeeeeeeeeee
21.42. SPli " | €% 2(SPLCR2) ccooooeeeeeeeeeeeeeeeen
21.43. SPIT 61 & " (SPLSR).cioeieceeeeeeeeeeeeeeeeneen
21.4.4. SPI'QQl € " (SPLDR)..ccceovevereeeeeereeeeeeeeeenae
2145, SPI 8 H T U oot

72O
221, B/ e,
22.2 AbO " u-> M ED e,

22.2.1. SWD M e
22.2.2. h P BESW-DPO " s
2223, SWDO i @] 0 137 1 oo,
223, IDTH 2 A e,
22.4. SWD M e,
2241, SWD B K F oo
2242, SWDB 2 e,
22.4.3. SW-DP' 6 (reset, idle states, ID code)
2244, DPand AP [ e

v
T

20.5.2. "QQ|
2053. L.
205.4. i |
2055. i |
2056. i |

v v
T T v

(914

(USART _DR)....oeoveoeeeoeeeeeeeeeseeeseesseesenes
H (USART_BRR)......ooeeieeeereeeereesrrese.
1 (USART_CRL) oo
2 (USART_CR2) ..o,
H 3 (USART_CR3)..coveeeeieeeeeeeeeeseeeenee.
20.5.7. USART!| & M T G oo
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23.

22.4.5. SW-DP | & H oottt ettt ettt ettt n ettt ettt ettt 303
22.4.8. SW-AP T € H oottt ettt ettt a s sttt ettt ettt aae 303
8= T | OO OO UOR RPN 303
22.6. BPU A P D F (Break POINT UNIL) .....cuecvieeieeeeeieeceiceeteeee ettt st enereeneneenene e 304
22.6. 1. BPU T T oottt ettt e ettt ettt 304
22.7. QRQ | b DWT (Data WatChPOINt) ........c.coviveeereeieieeieeeeteeeeteeeeieeeeteeeeee e s s etes e s ere e 304
22.7. 1. DWT T T oottt ettt a et et ea s s e s e sttt ettt ettt s 304
22.7.2. DWTNY 2 "QF 7 1 @ H oottt 304
22.8. MCU Q. (DBGMCU) ..ottt ettt ea et 304
22.8. 1. HI QWAL "HY oottt 304
22.82. "HYR H# =~ 0 DBXCANZ 12CITEE .o 304
22,9, DBG| @ H oottt ettt ettt ettt ettt ettt r s 305
22.9.1. DBG ! IDM | &4 (DBG_IDCODE).....cccecsueueueeeeeeeeceeeeeeeeeeeeeee e 305
22.9.2. MCU J | @H (DBGMCU_CR)....ceiuiiiereeieeieteeeeeeieiee ettt 305
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) ..ccccoovviiiiieiiieieeeeeeeee 305
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2) .....ccoovvveiiiiiiiiieiieteeeee 306
22.9.5. DBG| 8 H T U oottt ettt ettt ettt ettt e e ea e 306
......................................................................................................................................... 308
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1.

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 U g @OX]|

read/clear by read (rc_r) T!'@ n Ay n%yhs ONT|] w0 " Whyj heoyé
read/set by read (rs_r) T!'@ n Ay ns%yhs ONT Jmll  V%yj hedoeyd
read/set (rs) T @ %1 O @ J%yw1 = OMG%HI &

toggle (t) T @ BRC VI S o1 Y I U VI o WA

Reserved (Res) Pyr o0 3Yp 16
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SWCLK
< >{ SWD
S;As”ilg - [—————————> Flash Memor VDD || Voltage
2 Regulator A|
CPU it vCCl
CORTEXI0+ g VCCA‘_J x%g
3 vcc SUPPLY
3 SUPERVISIO|
NVIC ‘ ‘IOPORT o ] SRAM PORBOR
Filter NRST
T
% s °
o =
@ > HSE Bypass
% cre K—DiT i> RCC HSE
= Reset & clock control LsE TR 05e 0S@2 IN
l l l l l l l l M 32KHz 0SG@G2 OuUT
System and peripheral
clocks System reset
(] ™M CH-CH, BKIN
CHIN~CHBN, ETRas AF
‘ SAHB TO &PB ‘

IN+
IN-
ouT

{—}ﬁ CHLas AF

advsS

LPTIM

wes )

advsS

RXTXRTCTS

MOSIMISQSC¥
NSSasAFﬁ SPI M <)::> <i>
[oeomou kK= K= e K ———> scispa

Power domain of analog modules | VCCA domain ‘ VCC domain ‘ VCCIO domai+

g 2-1414 " _1 g
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3.1.

A4+ Q@i 4 ax
A bt A Master

U Cortex-MO+

A s A Slave
a 7 SRAM
i g Flash
U V AHB-APB Bridge @i AHB
GPIO Ports f
ABC H Flash memory mterfacv}”@
m t
(o]
o
o
ﬁ{ SRAM
ARM
CortexMO0+ m Bus matrix
Core
AHBto-APB bridge APB
SYSCEG
ADC
COMR,COMR,
TIML
TIM14
LPTIM
IWDG
PWR
12C,
USART
RCC SPl
DBGMCU
[ ICEY IRV I
A v O

O'41 "H Cortex-MO+d&id 1 O 4
A &4 Matrix
O4 Matrix1 N CPUO A GET

-

bus matrixi @ a1 [ 1N CPUGT

T /A& Round RobinV |

slavese Flash memory SRAM= AHB-to-APB bridgel

A AHB-to-APB bridges APBZ

AHB-to-APB bridgew &~ p AHB=> APBO1 o

3.2.

3.3.

G2 g3 i

O'4 Matrix*

Bridgemsiv

Mastere CPUC =

§X1

m
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YzeQnw QQedr | enwsI0OM&E LI Axp A1 G 4-GbytesM sx@nA
Aépe Awordat WHE ° pwHsxT
QA mx M & 8A 512Mbyte ©5i Block N 3
OXFFFF FFFH
| User space |
Block7 | Reserved space|
ARM Cortex N+
0xEDO0 0000 Internal periphrals
Block6
0x@O00 0000
0x5001 FFF
IOPORT 0x5000 0000
Block5
0x40023008
0xA000 0000 AHB
0x4002 0000
Block4
0x4001587F
0x8000 0000
APB
Block3
0x4000 0000
0x6000 0000
Block2 Reserved Ox1FFF FFFF
Periphrals User OTP Ox1FFFO300
0x4000 0000 Reserved Ox1FFFO280
- Ox1FFF0200
Factory configbytes
Blockl - P OX1FFF0180
actoly Cor;'g yies OXLFFFO10
Option bytes OXLFFF0080
0x2000 0000 RAM vib OXLFFFO000
Reserved
Blocko 0xO8005FFF
oc
Code Main flash
0X0000 0000 0x0800 0000
Main flash Ox00005FFF
Load flash
Addressable space RAM

0x0000 0000

g 3280w T m

é
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3-1é 4w g x
Type Boundary Address Size Memory Area Description
SRAM 0x2000 C000-0x3FFF FFFF 512MBytes Reserved
0x2000 0000-0x2000 OBFF 3KBytes SRAM
O0x1FFF 0300-0x1FFF FFFF 4KBytes Reserved
Ox1FFF 0280-0x1FFF 02FF 128Bytes USER OTP memory & 1 AQQ
Ox1FFF 0200-0x1FFF 027F 128Bytes Reserved
, & & trimming QQ(@ HSI
Ox1FFF 0180-0x1FFF O1FF 128Bytes Factory config. bytes o o
triming Q' Q)i > »
& 1 AT @I HSI triming
Ox1FFF 0100-0x1FFF 017F 128Bytes Factory config. bytes QRQ flash'H H Jv
Code ] » A . T option bytes 3
Ox1FFF 0080-0x1FFF OOFF 128Bytes Option bytes g
O0x1FFF 0000-0x1FFF 007F 128Bytes uiD Unique ID
0x0800 6000-0x1FFE FFFF 384MBytes Reserved
0x0800 0000-0x0800 5FFF 24KBytes Main flash memory
0x0000 6000-0x07FF FFFF 8MBytes Reserved
i QBoot J Oy
0x0000 0000-0x0000 5FFF 24KBytes 1)Main flash memory
2)Load flash
3)SRAM
Note:
i M Ox1FFF 0000-0X1FFF 007F | T M %o | w reserved @M 1 1 | ""HA1 w0 hfi

response error

3-2v | ér 5

Bus Boundary Address Size Peripheral
0xEO000 0000-0XEOOF FFFF 1Mbytes MO+
0x5000 1800-0x5FFF FFFF 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KBytes Reserved®
0x5000 1000-0x5000 13FF 1KBytes Reserved®

IOPORT | 0x5000 0C00-0x5000 OFFF 1Kbytes Reserved®
0x5000 0800-0x5000 OBFF 1Kbytes GPIOC
0x5000 0400-0x5000 07FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved

1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF - Flash
0x4002 1C00-0x4002 1FFF 3KBytes Reserved
0x4002 1900-0x4002 1BFF Reserved
AHB 1Kbytes
0x4002 1800-0x4002 18FF EXTI®
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1080-0x4002 13FF Reserved
1KBytes
0x4002 1000-0x4002 107F RCC®
0x4002 0C00-0x4002 OFFF 1KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1KBytes
0x4002 0000-0x4002 003C Reserved
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Bus Boundary Address Size Peripheral
0x4001 5C00-0x4001 FFFF 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF 3KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1KBytes
0x4001 4800-0x4001 484C Reserved
0x4001 4450-0x4001 47FF Reserved
1KBytes
0x4001 4400-0x4001 404C Reserved
0x4001 3C00-0x4001 43FF 2KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 3018 USART
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved
1Kbytes
0x4001 3000-0x4001 300C SPI
0x4001 2C50-0x4001 2FFF Reserved
1Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1/2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 B000-0x4000 B3FF 1KBytes Reserved
0x4000 8400-0x4000 AFFF 11KBytes Reserved
APB 0x4000 7C28-0x4000 7FFF 1KBvtes Reserved
0x4000 7C00-0x4000 7C24 o LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes
0x4000 7000-0x4000 7014 PWR®
0x4000 5800-0x4000 6FFF 6KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 4418 Reserved
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3810-0x4000 3BFF Reserved
1KBytes
0x4000 3800-0x4000 380C Reserved
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1KBytes
0x4000 2C00-0x4000 2C08 Reserved
0x4000 2830-0x4000 2BFF Reserved
1KBytes
0x4000 2800-0x4000 282C Reserved
0x4000 2420-0x4000 27FF Reserved
1KBytes
0x4000 2400-0x4000 241C Reserved
0x4000 2054-0x4000 23FF Reserved
1KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
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Bus Boundary Address Size Peripheral
0x4000 1030-0x4000 13FF Reserved
1KBytes
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0450-0x4000 07FF Reserved
1Kbytes
0x4000 0400-0x4000 044C Reserved
0x4000 0000-0x4000 O3FF 1KBytes Reserved
~ 1" i AHB% | w Reserved@is x M 1 1y | " "HA1 + ® Ol hf 4 hardfaulty APB %o |
Reserved@ig x Mt 3| " "HA1 + ® Ol j hf 1 hardfault
27 j x "HY 32bit word I "HY halfword= byte
"3 j x "HY 32bit word (  "HY halfword
3.4. SRAM
dg w? & 3KB SRAM bytes half-worde 16bit & & worde 32bit{ GIA A ! SRAM

TM h, oM @ ~ "HA1 hf {1 hardfault

3.5. Flash

Flashé U" @b Aj @ & NNs 48X

A Mainflashns | 24KBytest EY 9 Z1 Y 2>71 AQQ 122607 AY 251 AQQPv I @i

i A J' @ h w? 4kBytes load flash A W User bootloader /&£t

i

A Informationns 1 0.75Kbytest Ey 0 @i ° X

Factory config. Bytes Ox 128Bytesi 7272 & X
i HSI ' "Oi &1 3 MZ @ Trimming &
i MZ HSIj a ' @'H H v Qé

U Factory config. Bytes 1x 128Bytesi 7272 & X
i >
U UIDx 128Bytesi 1272 & (" A @i UID
U Option bytex 128Bytes 172 e »» A T1=>e 437 @ J &
U User OTP Memoryy 128Bytesi 722 € T AQQ
Flashi £h X922 AHBB ©@i'Yn, n = QQ I ECQ | &v hN™ flash@ie * /'HM "HA
3.6. Boot
4y nBOOTO J 4y nBOOTIle & (12 E AC1 ! ™OsMja@k owAl bi "A” x
3-3 Boot U
Boot mode configuration Mode
nBOOT1 bit nBOOTO bit Boot memory size == Boot memory size =0
X 0 Main flashk © Main Flashk 0
0 1 SRAMK U SRAMk 0
1 1 N/A Load Flashk 0
k OWA Jpv/leygoaodEm 4A SYSCLK & + 1T AYLi T h Oy Nk OWA
p startupH& e 1 CPUK § x 0x00000000n+ ' ©8&1 + o x k 0 é& Yw ©i0x0000 00045 x A
DE Y, | Q Ok 0D¥WA | Mainflashd & SRAMTYL b i X
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Fo=a

A x main flashk 0 x main flash k v é U+ M ©@0x0000 0000M 1 HT Kt ' @YD [ @GEie
Uw V& 0x0800 00007 BT | FlashM ' @x§x Ox0000 0000 & & 0x0800
0000
A x LoadFlashk 0 x load flashmemoryM pk vé 4w M  0x000000000 Hi Kt ! @i "Q load
flashz n  Jxi° gxM
User Bootloader S X
n n
1K byte 0x0800 5C00~0x0800 5FFF
2K byte 0x0800 5800~0x0800 5FFF
3K byte 0x0800 5400~0x0800 5FFF
4K byte 0x0800 5000~0x0800 5FFF
A x SRAMK DX SRAMM pkovéYw v DB 0x000000000 HT Kt ' @ 0x2000 0000 § x
3.6.1.
DkOWA hoizr T!' @AopYzv | w3 w AM¢G  SYSCFG_CFGR1|
& » GIMEM_MODEY 'O Hhe SYSCFGN ' ¢
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4.1.
A Main flash block: w# 24kBytes(6k x 32bit)
A Information block: 0.75kBytes(192 x 32bit)
A Page size: 128Bytes
A Sector size: 4kBytes
i i &> @S -ebiy
A e’ = 'H
A 3
4.2.
4.2.1.

Flashé U+ + 32y Kose UpF 461 ! @1 AY 2 = QQ@wié U1 Page? n w 128Bytesi Sector #
n s 4KBytes

x1 T i1 Flashé Y+ & Mainflash= information flasht = a k w2z { 24Kbytest @ a k
0.75KBytes
Page erase 'HA! @ Z 12’2 Main flash
b =®" 31 J1_ 3"He Masserasel ' Z 1% Mainflashi ¢ _ j { Z 1% Main flash
41 éJd_3 9sx%
Block sector Page Base address Size
Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4Kbytes
Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4Kbytes
Main flash Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes
Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4Kbytes
Sector 4 Page 128-159 0x0800 4000-0x0800 4FFF 4Kbytes
Sector 5 Page 160-191 0x0800 5000-0x0800 5FFF 4Kbytes
UiD Page O O0x1FFF 0000-Ox1FFF 007F 128bytes
E’ Page 1 Ox1FFF 0080-0x1FFF O0FF 128bytes
Factory config O Sector 6 Page 2 Ox1FFF 0100-Ox1FFF 017F 128bytes
Factory config 1 Page 3 Ox1FFF 0180-Ox1FFF O1FF 128bytes
Reserved Page 4 Ox1FFF 0200-0Ox1FFF 027F 128bytes
USER OTP memory Page 5 Ox1FFF 0280-0x1FFF 02FF 128bytes
4.2.2.
Flash' @ Aw A 7@ dn M 1“1 mx W B i Hz1 ! @M flasheé 4+
0Biy) K n
nxs="Q0 i AHB O/ i "HA! @ FLASH_ACR| é+ @iLatencyyi 1 o
n flashur A&dajwrvMé™ EwO _ jwr flash "HAGEM & " & YEw L flash "HA w1t
1AMET D R S GiM A H = MH @GEiflash n ya O3y
4.2.3.
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ICPe In-circuit programmingl & & IAPs In-application programmingZ ! @ M flash " "HA

ICP 7 "~ AQA Flashé Uw @in k1 ' @&A&r SWDs & & bootloadert "Hr AZ1 3 MCU

A ICPOE™ B = QU M X3 ~j o @yl nda socketing

IAP | @/A&T D A'HY©EE i & T BIQQ  flasha IAPEI T Ap Z7 Hi WK’
flashe 4w + o %Hflashé U® AT® e /AEr ICPAY S ° Z1 Y2

b p € >'H "HAHi A1~ vy, ééelnwogkij 37 o4

p € ='H HAQ 1 yM @éwHA h6aO4 ~a'H HA J 1 "HAS' @* o

CBYP I E*p ~="H HAHIj i M = QQu n
M:" ="H "HA1 o £ A HSI
Qi i 1A w@j érvi ! @h X~ >"H "HAY

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 registere FLASH_BTCRZ

A Flash write protection resister (FLASH_WRPR)

A FLASH sleep time config register (FLASH_STCR)

A Flash TSO0 register(FLASH_TSO0)

A Flash TS1 register(FLASH_TS1)

A Flash TS2P register(FLASH_TS2P)

A Flash TPS3 register(FLASH_TPS3)

A Flash TS3 register(FLASH_TS3)

A Flash page erase TPE register(FLASH_PERTPE)

A Flash sector/mass erase TPE register(FLASH_SMERTPE)

A Flash program TPE register(FLASH_PRGTPE)

A Flash pre-program TPE register(FLASH_PRETPE)
4.2.3.1.

pvyol flashé v h 371 Bjy @ %bdWRAA ¢ >"H "HA ~ FLASH_CR|
ér i B @ T 1A Al E ©IOBL_LAUNCHY Z %KM flash@ = "H "HA1 o

FLASH KEYR| &+ 1 1 'Hz 1 k 1 FLASH_CR| &+ @
vyl bi x

£ 1x b FLASH_KEYR| é* = 3 KEY1=0x4567 0123

£ 2X ® FLASH_KEYRI| é*+ = 3y KEY2=0xCDEF 89AB

vy M BIHZ h H FLASH. CRI é® 1~ i Kvy p i KEY H2 H1 O4 A
X1 Xf 1 HardFaulta A T@ YoM AT v QEIKEY1l) w o1 aa KEYlw 1 HVMT AT v
Q@EIKEY2] W

FLASH CR| é+ ! @ T  FLASH CR| &+ @iLOCKY WK H
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Du| E FLASH SR| &+ @BSYYy Jy Hi FLASH CRI| é+j i ° o%HL yMb
| &+ ¢ FLASH_CR{ @'HAhA AHBO4 @6 a1~ BSYy |
4.2.3.2.
Flashé v %Kk QEe 32y { WD H € AE ¢ halfwordZ & a E ¢ bytel "HA hf 1 hardfault
QA € pagel @ "HA E FLASH CR| é+ WiPGy Jy1! CPUbP FLASHé Uw gxM = 32
HQQHI = "HAADk L y M 32y @ <JNM- hardfaulta A

b* " @ifashg xM 11 FLASH WRPR| é+ Jw3{ @ns 1 _  "HAh &x&1 aH
FLASH CR| é+ WRPRTERRyh Jy Dv i ° mainflashns A Load Flash £ Hi O
n: 1, progamHAh & X &1 a 'HFLASH CR| é# WRPRTERRy Ch Jy ~ "HAGE |

FLASH CR| é+ BIEOPy h Jy
vy flash® "HAL bi A~ x

1) s1 FLASH_ SR| é+" ®iBSYy1 , AT ¢ E° = &* p / A BEflash 'HA

2) b =&"p Giflash "H& o~ "HA1 ., T . € Pagel Wi32AEe b T ®QQé
AT R P C

3) b FLASH KEYR| &+ 9 KEY1> KEY2I FLASH CR| & » @3 {

4) Jy FLASH CR| é+ @iPGy > EOPIEyY

5) b %o X M1 M 31AEG® "HAe Ei p 32y G "HA(
6) Jy FLASH CR| &+ @iPGSTRT

7) "M 32AE

8) M & FLASH_SR| é+ wiBSYy |

9) s! FLASH_SR| é# @WEOP%OHe E" HATJ4 &1 1 y Jylitao 1| H
100 b jwed” HAL, 1 | PGy

Ei ¢ 7C&1 E 1, "HAs vk 01 a HBSYy . T JH

Qi

Flashé U+ I @Yt page "H'HA | & A"He sector erasel = 3 "He mass erasel £ A"H=

3 "HM information memoryj A7

4.2.3.3. Page erase

Ee A epagel WRP37 1 ETjh "HEi %HWRPERRY Jy Dv i ° mainflashn
s A w Load Flash £t Hi ‘O@ipagej h erase@i %'HWRPERRY Ch J1y E "H
¢ page erasel "HA Hi Qi ¢ ¥

1) s! FLASH SR| é+" BSYy1. =&* p 083 flash "HA

2) b FLASH KEYR| é* 9K~ KEY1> KEY2l FLASH CR| &+ Gu3 |

3) Jy FLASH CR| é+ GiPERY = EOPIEH
4) b page’ yY'QQeo 32y Q0

5 Mé BSyy |

6) s EOP%Oy Uy

7) | EOP%O0
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4.2.3.4. Mass erase

d"He Mass erasel T [ MQQA main flash "H'HA | H M informationnj At Dv | E WRP
Al 1 QHL T Ao j hil HHAL Xh WEPERRY Jy DPv i ° mainflashns A Load
Flash £1 H1 masserasel { N ®1 j hf 1 masserase’"HA1 Xh WEPERRY On H

A HER b X
1) s1 BSYyi1. Te=@&"p  ©iFlash'HA
2) b FLASH KEYR| &+ 9K  KEY1,KEY2l FLASH CR| é+ 31

3) Jy FLASH CR| &+ @iMERY > EOPIEH

4) b flash@dy Y mainflashM ~ y Y QQe 324 "QQL

5 Mé BSyy |

6) s EOP%OH JHy

7y | EOP%0
4.2.3.5. Sector erase

AHt | M 4Kbytes %% main flash "H "HA1' HM informatonnj At Dv | Ee« AAN
WRP37 | ET j h erasel %HWRPERRY Jy Dvi ° mainflashns Aw Load Flash &£t
Hi b' Osector5A w eraseM | sector5] h erase®i %'H WRPERRH Ch JH

ATHER b X

1) 51 BSYyti. 1&8=0"p 68} Flash "HA

2) b FLASH KEYR| &+ 8K’ KEY1 KEY2 FLASH CR| &+ 3§

3) Jy FLASH CR| &+ G SERY = EOPIEY

4) v An’ yYQUQ

5) Mé Bsyy |

6) 57 EOP%OH Jy

7) | EOP%O0

-

USER OTP memory @V @i Information memoryT E @i « | h  program/erase

4.2.3.6.

Flash @i program = erase GfH k€ o8 o1 ¢_ h & °HA, i3 (VIR | N
program= erase HAGIH v 'Q1  J & HSIW 24MHz@lv 'Q E™ @  HSI . ' | P Qi M
Flash program= eraseH i | & -

4.3. UiD

X ¥% . €3Z71 L7 X

A 1t Az° N

A Mg 8AYHI NTT AL a4t Ls Qw I WG
A ug9G=s 3 Y
FB oy ¥% &7 AM:iIyM U oy @van
T A= j{ow Py ¥% 1 Q@D E /EE/EMj a AA nita&Ers he
N1 T

9 x x OXxLFFF 0000
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UID Bits
7 | e | s | 4 | 3 | 2 | 1 | o
0 Lot Numer Lot Number ASCI|
1 Lot Numer Lot Number ASCII
2 Lot Numer Lot Number ASCI|
3 Lot Numer Lot Number ASCI|
4 Wafer Number Wafer Number
5 Lot Numer Lot Number ASCI|
6 Lot Numer Lot Number ASCI|
7 Lot Numer Lot Number ASCI|
8 A oA
9 Y d %Hy Y d % HH
10 Xd %Hy Xd % H H
11 XYd % S X% Yd % Yy Xd % Yy
12 d h, 0x78
13 N A A
14 0 A n A
15 0 A n A
4.4. Flash
4.4.1.Flash
9 A flash@iinformationns & * N Am E At 117 éQYAadar A MZ1 M T
G ) %bi~ i1l @ Om Taa T WA
m QQEIG O 1 E Q@ 3r. A" &4
42 BT A
31 [ 30 [ 29 [ 28 | 27 | 26 [ 25 | 24 23 [ 22 [ 21 [ 20 | 19 | 18 | 17 | 16
E 1uEyr E Ol
15 | 14 | 13 | 12 | 112 | 10 [ 9 | 8 7 ] 6 ] 5] 41 3] 2 1]a1a 0
E 1 E O
E @gk! Qi E J_A @grngx 1O @x@i E - G wl| &
X
A FLASH1 A | &+ ¢ FLASH_OPTRC
A FLASHSDKnN: g x| &+ & FLASH_SDKRC
A FLASH boot control| & # ¢ FLASH_BTCRZ
A FLASHWRPs x| &* ¢ FLASH WRPR{
4-3 E J_
Word Address Description
Ox1FFF 0080 TA E 3T,

Ox1FFF 0084 SDKN3 g x E 3.

Ox1FFF 0088 boot control E 3r
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Word Address Description
Ox1FFF 008C WRP § % E 3,
Ox1FFF 0090 39
Ox1FFF 0094 39
39
35
35
Ox1FFF OOFC 35
A Flasht A {08J; E’
Flash Ox1FFF 0080
0x4F55 BOAA
pi 2% ye POR/BOR/OBL_LAUNCHZ <&@ x flash information memory®i 3 E ns ~ Z @]
61 " Y | éw’ Z@ioption bit
31 30 29 28 27 | 26 | 25 24 |23|22]|21|2019]18]17]16
~ IWDG_STOP '",\’)‘SSE— ~ SWD_MODE ~E,¥\I/DVG ~BOR_LEV[2:0] ~B§\IR— Res
R R R R R R
15 14 13 12 11 J10 ] 9 8 7[6]5]4]3[]2J1Jo
IWDG_STOP TA%SJE— SWD_MODE 'YVS':\;\? BOR_LEV[2:0] B(E)ﬁ— Res
R R R R R R
Bit Name R/W Function
31 ~ IWDG_STOP R IWDG_STOP ©G8ir
30 ~NRST_MODE R NRST_MODE @8ir
29 ~SWD_MODE R SWD_MODE ©&ir
28 ~IWDG_SW R IWDG_SW i
27x 25 ~BOR_LEV[2:0] R BOR_LEV Bir
24 ~BOR_EN R BOR_EN ©&ir
23x 16 30 - -
1 IWDGp stop¥A T h Hw "6
15 IWDG_STOP R Ox freeze h 'H+
1x * W
14 NRST_MODE R NRST_MODE SWD_MODE
0 Xx PCOx NRST PB6x SWD
13 SWD_MODE R 1 0x PCOX GPIO PB6X SWD
1 1x PCOX SWD PB6Y GPIO
12 IWDG_SW R Ox. 17 7
Ix 17 0
000x BORi " 6 1.8Vi i 6y L7V
001x BORi " ©m 2.0Vi i 6y 19V
010x BORi " 6w 2.2vi i 6y 2.1V
11y 9 BOR_LEV[2:0] R 011y BOR? " 6h¥. 24V 1 eU 2.3V
100x BORi " ©wm 2.6VI i Oy 2.5V
101x BORi " ©wm 2.8VI i 6y 2.7V
110x BORi " 6w 3.0V1 i 6y 2.9v
111x BORi " ©wm 3.2V i 6y 3.1V
8 BOR_EN R BOR /E{
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Bit Name R/W Function
0x BORj A&l
1x BOR /&Ei | BOR_LEV A7r
7X 0 39 - -
A FlashSDKns g x @ E
Flash Ox1FFF 0084
OxFFF8 0007
pi d¢% ye POR/BOR/OBL LAUNCHZ <&@ ,x flash information memory G&s E ns Z ©8d
&1 " A | éw’ ZGioption bit
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_END[3:0] Res Res Res Res SDK_STRT[3:0]
R | R [ R R R[]I RJ[R R
Bit Name R/W Function
31x 28 39 - -
27X 24 ~SDK_END[3:0] R SDK_END 8ir
23x 20 30 - -
19x 16 ~SDK_STRT[3:0] R SDK_STRT @i
15x 12 39 - -
11x 8 SDK_ENDI[3:0] R SDKN3 J §x1 ¥% H MZESTEP® 2KB
7X 4 39 - -
3x 0 SDK_STRT[3:0] R SDKNns ADsx1 % § MZ@STEP R 2KB
A i ék 0@ E (Option byte for FLASH boot control)
Flash Ox1FFF 0088
OxFFFF 0000
pi 2% ye POR/BOR/OBL_LAUNCHZ @@ ,x flash information memory @i option bytes n 3
Z®O " | é+  Z4ioption bit
31 30 29 28 27 26 25 24 23 22 21 20 19 18 | 17 [ 16
~BOOT_SIZE
~nBOOT1 | ~BOOTO | Res Res Res Res Res Res Res Res Res Res Res [2:0]
R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
nBOOT1 BOOTO. Res Res Res Res Res Res Res Res Res Res Res BOOT_SIZE [2:0]
R R R ] R I[R
Bit Name R/W Function
31 ~nBOOT1 R nBOOT1 ©ir
30 ~BOOTO R BOOTO ©8ir
29x 19 39 - -
18x 16 ~BOOT_SIZE [2:0] R BOOT_SIZE Gsir_
nBOOT1I BOOTO 'O% Ak 0 WA
15 nBOOT1 R .
X0x MainFlashk 0
11x Load Flashk 0
14 BOOTO R
01x SRAMkK 0
13x 3 39 - -
2x 0 BOOT_SIZE [2:0] R ‘O Main flash N3 A w Load Flashn A7
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Bit Name R/W Function

000x n Load Flashn

001x 1 KBe 0x0800 5C00~0x0800 5FFFC
010x 2 KBe 0x0800 5800~0x0800 5FFFC
011x 3 KBe 0x0800 5400~0x0800 5FFFC
1xxx 4 KBe 0x0800 5000~0x0800 5FFFC

A Flash™ 31 s x%
Flash Ox1FFF 008C
OxFFCO0 003F
pi 2% ye POR/BOR/OBL_LAUNCHZ ¢&¢@ x flash information memory@®i E ns ~ Z @i
&1 " Ay | 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 ~WRPJ[5:0]
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 Res Res WRP[5:0]
R]IRJIJRIJIRIJRTIJR
Bit Name R/W Function
31x 22 |30 - -
21x 16 ~WRP R WRP G8ir |
15x 6 39 - -
0x sectorly] 31
5x 0 WRP R 1x sector[yln 3 1
y=0~5
4.4.2. Flash
@ ya | FLASH CRI| é*" A/ E 7 woEyi 37 @ EM E TORCHAT
FLASH CR| é+ A Bl OPTLOCKH 0 |
Qi e T°7 | é+ X
1. HZz 1 FLASH CR| &+ o 31
2. b FLASH OPTKEYRI| &+ 1 = OPTKEY1=0x0819 2A3B
3. b FLASH OPTKEYRI| &+ 1| =~ OPTKEY2=0x4C5D 6E7F
Yy M BfH2 h H FLASH CR| é+ 1~ i Key p BIKEYHZ Hi O4 AN
X § 1 Hard Faulta A
User optione 7 A { ¢ informationflash@ E ¢! @ T~ FLASH_CR| &+ ©@OPTLOCK

3T 1 @ Bjy HaGG "HA
b T4y Locky 1 OPTLOCKUCBs .y

E ©@ "HA1 M Mainflash@HA|] ~ wWl® E bit ¥

1. 1e @ @ o ] OPTLOCKH

2. 5! BSYyi. =&" p 9% Flash "HA

3. b E | &% FLASH_OPTR/FLASH_SDKR/FLASH BTCR/FLASH WRP =~ Q Q#i®¢ 1~4 A
EC
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4. Jy OPTSTRTH

5. b Main flash 0400220805 x ~ y Y 32y 'QQe a* A® "HA
6

7

v é BsYy |
vé EOPT 1« 1 |
Yy MM E @oL1, T hX™H E MZ®QA page 'HE | + @ 1 FLASH_OPTR
FLASH _SDKR FLASH BTCR G 0 FLASH WRPR| &+ @i© ~ E A . Ts 0 \  Z
. 1L XH Vé E © zZns
p BSYy | ¢ A®A@@ E 37 flash informationé Uv A1 HT © Z1:H AV M
E | éw HAL Kt o+ i K i E  @® Kk EHCe ABT aq g

M av 4 Az

E @ 1 pQ@i bYW i X
A E FLASH CR| &+ a @OBL_LAUNCHY Jy
A piJ%yoePOR BORC

D E b WIHA{ x M information memory ns G  E "HA1 W'H | @QQé

) | &+ A e FLASH_ OPTR FLASH SDKR> FLASH WRPRZ PJ;; | &% Jud /1

X! @ T Jy OBLLAUNCHHI F4° Avy1 = E @ 1 &1 pua @iyl

Yo A HRE aGisEsgxei A&AEL & ZGEr o E’ Q 1 hM = Tr
L 7. 3 *om

b *r. w 1, E- w0 | &4 A

b**r. jw 1. FLASH SR| é* GiOPTVERR" 6y Jy option]l é* A'Y &Y
A M:1 A

i BORLEV™ & 000 wH 6

i BOR ENYy & 0t BORj Al C

i NRST_MODEY & Os k¢ y 3L

i Tmjw @O g1

A M: SDK g x | SDKR_STRT[3:0]= 0x01 SDKR_END[3:0]=0xBi 0 ‘A6 flash M h
SDK
A M FLASHbootk b O

i nBOOT1i BOOTOH & 00e o "O Main flash Ak U N
i BOOT SIZEY  ~ & 0t o1} LoadFlashns ¢

A M: WRPoptioni j v @O 6on3ib

pvA e ga E G@igk e i @ | éwe T! 17 Tx
A FLASH_OPTR

A FLASH_SDKR

A FLASH_BTCR

A FLASH_WRPR

o}

RPlé&"O 11 Mo E b PlLé&®] T ANGI HCYyNX™ v o
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e HU1A pagel A m Factory config. byte /Et

X

4.5. Flash
2 QA s G flash %% information N 3 &%
Page 0
A HsI ‘Oi © 61 3 MZ & Trimming &
A MZHSIja '"@FH H Jv'Qé
A LSlj a ' MZ 8 Trimming &
A VREFBUFj 2 D A MZ @& Trimming

Pagelé ®» A T.
A Haios

o3Ue” 1.

>

e Ol X

A A Tt Trimming 16
R~ QG 1, ¢ | Page 118 Factory config. byte@* a3r. éA° &y
4-4 Factory config. byte organization
Page | Word Address Contents
0-3 0x1FFF 0000-0Ox1FFF O00F uiD
4-7 Ox1FFF 0010-Ox1FFF 001F 39
8 Ox1FFF 0020 1.2 V Vrefinte 164 w* B@in
9-10 Ox1FFF 0024-0x1FFF 002B 39
0 11 Ox1FFF 002C 1.5V Vrefbufvd = &¢ 16y w* B@in
12 Ox1FFF 0030 2.048 V Vrefoufd = ©¢ 16y w* 6@
13 Ox1FFF 0034 2.5V Vretbufv4 ~ &¢ 16y w* B@in
14-31 | Ox1FFF 0038-0x1FFF 007F 39
0 Ox1FFF 0100 & ®HSI24MHz ' "Oi = 3 MZ G Triming &
1 Ox1FFF 0104 39
2 Ox1FFF 0108 39
3 Ox1FFF 010C 39
4 Ox1FFF 0110 39
5 Ox1FFF 0114 WO ts data
6 Ox1FFF 0118 O ts data
7 OXLFEF 011C & @ Hsl24 MH‘z "'i MZ @FLASH TSO FLASH_TS1
FLASH_TS3| ew® @i J ©
, 8 OX1FEF 0120 zi;)[q:]SIJZAféMHZ "'i MZ @iFLASH TS2P FLASH_TPS3|
9 Ox1FFF 0124 & O HSI24MHz ' i MZ BiFLASH PERTPE| é+ @ J &
10 OXLFFE 0128 & O HSI24MHz ' i MZ %iFLASH SMERTPE| &+ G J
(S)
1 OXLEFE 012C & @ HSI 24 MHz " i MZ @8 FLASH_PRGTPE
FLASH PRETPE| &+ o J 6
12 Ox1FFF 0130 30
13 Ox1FFF 0134 39
14 | Ox1FFF 0138 30
15 Ox1FFF 013C 30
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16 Ox1FFF 0140 30
17-31 | Ox1FFF 0144-0x1FFF 017F Reserved
0 Ox1FFF 0180 i > > _ Ox55AA AA55
1 Ox1FFF 0184 i D > OxAA5555AA
2 Ox1FFF 0188 i 2 > Ox55AA AA55
3 Ox1FFF 018C i D > OxAA5555AA
4 Ox1FFF 0190 PMU trimming bit 3
5 Ox1FFF 0194 PMU trimming bit 3 .
6 Ox1FFF 0198 PMU trimming bit 3 .
7 Ox1FFF 019C 39
8 Ox1FFF 01A0 HSI 24 MHz frequency selection, trimming 3 1
9 Ox1FFF 01A4 LSI 32.768 kHz frequency trimming 3 .
10 Ox1FFF 01A8 39
11 Ox1FFF 01AC 39
12 Ox1FFF 01BO 39
13 Ox1FFF 01B4 39
14 Ox1FFF 01B8 Flash trimming 3 r
3 15 Ox1FFF 01BC Flash trimming 3 .
16 Ox1FFF 01CO Flash trimming 3 r .
17 Ox1FFF 01C4 Flash trimming 3 1.
18 Ox1FFF 01C8 Flash trimming 3 .
19 Ox1FFF 01CC Flash trimming 3 r .
20 Ox1FFF 01DO0 TS trimming 3 r.
21 Ox1FFF 01D4 39
22 Ox1FFF 01D8 39
23 Ox1FFF 01DC 39
24 Ox1FFF O1EO 39
25 Ox1FFF O1E4 39
26 Ox1FFF O1E8 39
27 Ox1FFF O1EC 39
28 Ox1FFF 01FO 39
29 Ox1FFF 01F4 39
30 Ox1FFF O1F8 Device ID code
31 Ox1FFF O1FC 39

4.5.1.HS|_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 0
Res HSI_TRIM[12:0]

| | R | RI]RJR R |[RIRJRIJRIJRIJRI|IRI]TR

T X sx%x . QQ W JRCC_ICSCRI| &%+ MZ©iHSI_FS[2:0]7 HSI_TRIM[12:0i @h X
HSI ' &5 o
4.5.2.HSI 24M_EPPARAO
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Address: Ox1FFF 011C(24MHz)

31 30 29 28 27 | 26 [ 25 ] 24 | 23] 22 J21] 20 [19 ] 1817 ] 16

Res | Res | Res | Res TS1[9:0] TS3[8:7]

R R R R| R R|IRIJ[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 I RIRJTRIJRIJTRIR R | R] R I[RIRJIJRJIRI]IRI] R

T ko h ©8 HSI'H "1 0% Z§ % QQ1 W U FLASH_TSO FLASH_TS1
FLASH TS3| é# 1 @h XMZ HSI ' A @fH H @ J

4.5.3.HSI_24M _EPPARA1
Address: Ox1FFF 0120(24MHz)

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 IRIR]I]R[IRI[IR]IRI]IR] R
T 0 h@iHSIH '1 Ok ZsX ‘QQ1 W 3 FLASH_TS2P
FLASH TPS3| é# 1 @h XMZ HSI ' A ©&H H o
4.5.4.HSI_24M_EPPARAZ2
Address: Ox1FFF 0124(24MHz)
31 [ 30 [ 29 | 28 | 27 [ 26 | 25 | 24 [ 23 [ 22 | 21 | 20 [ 19 | 18 | 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PE?IZ]E
R
15 | 14 [ 13 [ 12 | 112 | 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
RIR[I]RJIJRI]IRJRIR IR JTRIRI]IJRIRITRIJIJRIJIRI] R
T o] h ©& HSI'H "1 Ox Zs§ % ‘QQ1 W' U FLASH_PERTPE| &+ Al
@Qh XMZ HSI ' A ©H H @ J
4.5.5.HSI_24M_EPPARA3
Address: Ox1FFF 0128(24MHz)
31 | 30 [ 29 | 28 | 27 | 26 [ 25 | 24 | 23 | 22 | 22 | 20 [ 19 | 18 | 17 | 16
SMER
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res TPE[17:16]
R
15 [ 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
SMERTPE[15:0]
RIRIR]IJ]RJRJ]RIR IR [RIRIJRIJIJRIJIJRI]IRIJIR] R
T o] h ©& HSI'H "1 Ox Zs§ % ‘QQ1 W' U FLASH_SMERTPE| é*
Al @h XMZ HSI ' A @IH H & J
4.5.6.HSI_24M_EPPARA4
Address: Ox1FFF 012C(24MHz)
31 30 29 | 28 | 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 [ 20 | 19 | 18 | 17 | 16
Res Res PRETPE[13:0]
R R R R R R R R R R R R R R
15 14 13 [ 12 [ 11 [ 10 9 8 7 6 5 4 3 2 1 0
PRGTPE[15:0]
R | R ITRIRJRJRJIJRJITRIRITRITRIRI]IRI]IRI]IRIR
T ko] h ©& HSI'H "1 0 Zs X% QI W U FLASH_PRGTPE >
FLASH PRETPE| é# A1 @h XMZ HSI ' A ©@FH 'H @ J

4.5.7.LS1_32.768K_TRIMMING
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Address: Ox1FFF 0144¢ 32.768K(

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | 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 | RIR]IR|IRJI]RJ]ITRIJIRIR

T XK s§X% . QQ W 3JRCC_ICSCR| &+ MZ & LSI_TRIM[8:0)i @h X LSI ' @&
W
4.5.8.Flash USER OTP memory Bytes

9 d ) @ flash % informationn @ @ ° N A Flash USER OTP memory Bytes
Table 4-5 USER OTP memory Bytes organization

Page Word Address Contents
0 00X1EFF 0280 Bit[31:16]:& ®7 'A'QQ
Bit[15:0]: USER OTP MEMORY_LOCK
1 00x1FFF 0284 & M1 AQQ
2 00x1FFF 0288 e ®1T AQQ
5 & 1T AQQ
e ®1T AQQ
& 1T AQQ
31 00x1FFF 02FC & M1 AQQ

Page Jp informatonns 1 M Pagens3 program= "Hi "Yt Main fIash[@BZJL’A| rfn Duvy
Main Flashn ¢ @imass erase M N3 | @
h USER OTP MEMORY_LOCK kj hy~" A1 "~ i 2% ye PORBOR/PDRZ | xh = 31
It M PageWrite®bi 37
Table 4-6 Flash USER OTP memory Bytes write protection status

USER OTP MEMORY_LOCK Write protection
L
OxAA55 X -
program= "H'HA X j !
(OxAA55)e v Gy MO program= "H'HA x ' @

4.6.

M Flash main memory®i3 1 y 0 @i "~ 9 X

SDKe software designkit{ @3 { 1 1 M= hY zn@ 371 4y 7 2Kbytes

>

wrtie protectione WRPZ i ~ 1+ @ Bj y @ "HAe 3y 2éUny PCuf¢q ~ 37 @
y % 4Kbytes
A Optionbyte™ 37 1 w O

>

4.6.1. (SDK)

37 n® ' FLASH_SDKR| & @iSDKR_STRT[3:0],SDKR_END[3:0]h 61 ¥% A bitMZ 2Kbytes
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)
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E SDK_STRT[3:0[?:: SDK_END[3:0H! SDK3 1 f @@ E SDK_STRT[3:0]n:"s & M
SDK_END[3:0[H! SDK3{ & &

N3i1&TH&1 1 MFLASH SDKR| & 37 He ~ SDK_STRT[3:022": SDK_END[3:0]Z 1 .
ThX A='He masserase ¢ SDKN3 37 @Y 2e TdJ4 3l 3 "He masserasel ~~ M
SDKNs ¥ 2 31 ®AT {1 + « W™ A flash option byte A 1 SDK option@i© ¢ %'H™ A ST SDK3 1
N ®Z SDK protection’ f 1 ©imass erase Ch "H Load Flashn: “H ¢

%HI FLASH SDKR| é+ @ipkj h™ A1~ i 2¢ ye POR/BOR/PDRZ & G OBL® y1 | &

Nk € h x flash option byte A 8% SDK option e oA
4-7 "o m3T 1, 5 E WAGER
Main Flash(CPU)
/
SDK
RAM
(From Non SDK Area) (From SDK Area)
Read | Write | Erase | Read | Write | Erase | Read | Write | Erase
j £t Yes Yes Yes N/A N/A N/A Yes | VYes Yes
Non SDK Area -
AL Yes Yes Yes Yes Yes Yes Yes Yes Yes
j &t N/A N/A N/A N/A N/A N/A N/A N/A N/A
SDK Area ~
AL No No No Yes Yes Yes No No No
System memory - Yes No No Yes No No Yes No No
E- - Yes Yes Yes Yes Yes Yes Yes Yes Yes
Factory bytes - Yes No No Yes No No Yes No No
uiD - Yes No No Yes No No Yes No No
Note:

(1) y MN3 A, ®i’,"He mass erasel "Yrp, h "HE SDKN

(2) M>k SRAME Y2YObYU x AT 4 Bootk 01 P AT x, e Ynk o1 V2
SRAM
4.6.2.
Flash! @ A& 3711 @ZMj y @ "HA h O WRP| é+ Y%y @l = 4y mw 4Kbytes@i 3
i eWRPZNs1 01AAN?2n Tvyv WRP| éH BB
E WRP®N: g1, | bl "Haa "HA ~ Z@h o EE & AMNS3 hw” 3701,
3 "He masserase | T j A1
%u i1 b8 M m 31 @ns "H& & ° "HA1 ., FLASH SR| éw & 3{ %o

€ WRPERRL h Uy
Fx 31 k M mainflash A7
4.6.3.Load Flash area protection
E Load Flash® @ Hi M "O@&in 3 "H "HAh 6X&1 2 HFLASH CR| &+ WRPRTERRY
Sho U H
N FLASH BTCR©i BOOT_SIZE h. T h M main flash mass erase ' HA @ f 1 ©mass
erase Ch "H Load Flashns "H ¢
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4.6.4
A w i E T'! 1 X T30 0 owm e M E @iHaa’ l b OPTKEYR
| én R R
4.7
48 éaA 0
/
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE
Fx @i’ 1=&D" @a A% 1| Hhf 1 Hardfaulty
A flash memory @ FLASH_CR| & # @iz °
A flash E @l "HAZ2®
A FLASH "HA ° 32y "QQuEM
A "H Flashe ¢ "He pageerasel 'A"He sectorerasel = 3 "He masserasel { "HA" 32y
-QTQM
A M E | é&n @ "HA® 32y "QQuUEM
4.8.
4.8.1.FLASH (FLASH_ACR)
Address offset: 0x00
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Tlé_l\?(_:Y
RW
Bit Name R/W Reset Value Function
31:1 Reserved
Flash "HAMZ @M & T & x
Ox flash "HA=@véET eVl H p 24MHz3 Q@
0 LATENCY RW 0 (N4
1x flash "HA® 1AME " 61 o %K flash b A
A4 H v Q
4.8.2.FLASH (FLASH_KEYR)
Address offset: 0x08
Reset value: 0x0000 0000
A®l é+v gyl write-onlyl t 0
31 [ 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 ] 20 [ 19 | 18 [ 17 | 16
KEY[31:16]
wliwlwI[wIlIwIlwIlwlwI lwilwlwlwIlw]lwIlw] w
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15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 7 ] 6 ] 5] 4 ]3] 2 1 1] o
KEY[15:0]
wliwlwIlwIlIwlwlw Jw [wliwlwlwIlw]IlwIlw] w
Bit Name R/W Reset Value Function
T wdo A B 1 &1 unlock FLASH_CR| &
31:0 KEY[31:0] W 0x0000 W X AL flash B8 program/erase "HA
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB
4.8.3.FLASH (FLASH_OPTKEYR)
Address offset: 0x0C
Reset value: 0x0000 0000
A®| e+r yT write-onlyl t 0
31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 | 16
OPTKEY[31:16]

W W W W W W W Wi Wi W W W W W W W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
wliwlwIlwIlwIlwilw [w [wlwlwlwIlwIlwI lw] w

Bit Name R/W Reset Value Function
i 6o A @ 1 &1 unlock flash G
option| &+ | X & ~ option byte G pro-
31:0 OPTKEY[31:0] w 0x0000 0000 LI R
gram/erase "HA
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F
4.8.4.FLASH (FLASH_SR)
Address offset: 0x10
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res BSY
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
ERR Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ERR Res | Res | Res EOP
RC W1 RC W1 RC W1
Bit Name R/W Reset Value Function
31:17 Reserved
Busy y
16 BSY R 0 y = flash@BI'HA* p y p flash "HA ©&A D
TJyt ETHAHG G & R U O |
Option and trimming bits loading validity error
E option= trimming bits Tr., j w Hi T JH
15 OPTVERR RC_W1 0 " v E° A 6600
L |
14:5 Reserved
Write protection error
4 WRPERR RC_W1 0 E program/erase @iy x /<2 31 @Eiflashns 'H
EWRP(I1., T4y H
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N
31 Reserved
E flash @& program/erase HA G 1 H8 1. T 4y Y
0 cop RC. W1 . KEb' FLASH CR| &+ GIEOPIEY & ¢ h J
y
T | H
4.8.5.FLASH (FLASH_CR)
Address offset: 0x14
Reset value: 0xC000 0000
31 30 29 | 28 27 26 25 24 23 | 22 | 21 | 20 19 18 17 16
LiC (L)gg Fie Rse OBLaI:'AUN F;e ERR Eé) F;e Rse Rse Rse PG_?TR Res (S).T_); R’Se
K IE IE T
RS RS RC W1 RW | RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | R¢ | Re SER Re | Res | Res | R | Re | Re | Re | pos | ME | pER | PG
S S S S s S s R
RW RW RW \|7V
Bit Name R/W 5;3”6; Function
FLASH_CR Lock §
TM yE{ Uy EJdyo 1 FLASH CR]| &+
LockH E&1 A, unlockHZ @1 g 1
31 Lock RS unlock™ FLASH_CR| &«
T p program/erase HAH& a1 Jy 1§
Ej &1 GiunlockHz A, 1 yKi 3Yly oL~
T KV vy
E Locky
TM yE{ Jy EJdyo1 FLASH CRI é* a b
E OR®Y LockH E&I A, unlock HZ
30 OPTLOCK RS a H T | t unlock”™ FLASH_CR]| é+
T p program/erase™HAH& e 1 Jy y
Ej &1 ©SiunlockHz A 1 yKi3Ylyg oL~
T KVAey
29:28 Reserved
Force E ~ loading
EJygHt HA Ji E & H K
E option byte Héa 11 b * OPTLOCK
27 OBL_LAUNCH RC_W1 § Jdyt o ogjt
0x Option byte loading H &
1x £ 1 Optionbyteloading o1 M4 £ 1 ¢ g1
option byte 083
Error interrupt enabley 1 E FLASH_SR| & * @
- ERRIE R WRPER[QU Jyit b gAE L, F1AA 0
oxnaAFfi
1X A AF
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Reset

Bit Name R/W value Function
End of operation interrupt enable
E FLASH SR| &+ BIEOPY Jyt1 b*' y A& 1
24 EOPIE RW .F1AA D
Ox EOPA AR
1x EOP A A A&l
23:18 Reserved RW
Flash main memory G program "HA @k 0 y
19 PGSTRT RW gk 0" Flash malrj memory % program "HA1 1 J
H1 p FLASH_SR| &+ @BSYy | 1. 1|
)
18 Reserved
Flash E' M@k vy
gk 0" M E @ Tyt p FLASH_SR
17 OPTSTRT RW en ?SYU ! a L T_ I Y _
FYX EMflash E MGHIL. Ts 0HOA
128Bytes G page erase ' HA1 W program “H
AL oAy vs 0 Y]
16:12 Reserved

4kByte G Sector erase "HA

0x ' 'O flash @i sector erase "HA

1x O flash @i sector erases "HA

11 SER RW s

17 Sector erase | h M flash information memory A
T

27 SectoreraseM h w WRPGENs j  Ax

10:3 Reserved

Mass erase "HA

Ox ° 'O flash G mass erase "HA

1x 'O flash & mass erases "HA

Fx

Mass erasej h M flash information memory A1  E®
WRP h Hi Masserasej A7

2 MER RW

Page erase "HA
1 PER RW Ox ° “O flash 8 page erase HA
1X O flash @i page erase "HA

Program "HA
0 PG RW 0x = O flash @& program "HA
1x 'O flash @ program "HA

4.8.6.FLASH (FLASH_OPTR)

Address offset: 0x20
Reset value: 0x0000 xxxx R i 2 ® H ¢ POR/BOR/OBL_LAUNCHZ @@ ,x flash information memory G

E ns 7 z@® I | éw  Zgioption bit

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
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Reserved "\\IA%SJE— SWD_MODE IV\/SE&\(/S BOR_LEV[2:0] B(E)’\R]— Reserved
RW RW RW |RW|RW][RW]| RW
Bit Name R/W Function
31x 15 Reserved - -
14 NRST_MODE RW NRST_MODE SWD_MODE
0 Xx PCOx NRST PB6x SWD
13 SWD_MODE RW | 10x PCOx GPIO PB6x SWD
11x PCOx SWD PB6)x GPIO
12 IWDG_SW RW OX. 1 watchdog
1x 1 watchdog
000x BORi " O 1.8V1 i 6y 1.7V
001x BORi " 6w 2.0V i 6y 1.9v
010x BORi " 6w 2.2V i 6y 2.1V
11y 9 BOR_LEV[2:0] RW 011y BOR? " Gm 24V i eU 2.3V
100x BORi " ©wm 26V i 6y 2.5V
101x BORi " 6w 2.8V i 6y 2.7V
110x BORi " 6w 3.0V1 i 6y 2.9V
111x BORi " 6w 3.2VI i 6y 3.1V
BOR enable
8 BOR_EN Rw | Ox BORj Al
1x BOR Al | BOR_LEV A7
7x 0 Reserved - -
4.8.7.FLASH SDK (FLASH_SDKR)

Address offset: 0x24
Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX pi 2% y € POR/BOR/OBL_LAUNCHC

@ x flashinformation memory@i E ns |~ Zz@d& A | €+  ZGEoption bit
31 [ 30 [ 29 [ 28 [ 27| 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 2019 ] 18 | 17 | 16
Res

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

Res | Res | Res | Res SDK_END[3:0] Res | Res | Res | Res SDK_STRT[3:0]
RW| RW [RW]RW RW|RW [ RW [ RW

Bit Name R/W Function

31y 12 Reserved - -

11x 8 SDK_END[3:0] RW SDKN3 J §x1 ¥% 4§ MZ®E STEP w 2Kbytes

X 4 Reserved - -

3x 0 SDK_STRT[3:0] RW |SDKNn: ADgx ! % Yy MZuESTEP m 2Kbytes

4.8.8. FLASH boot control (FLASH_BTCR)
Address offset: 0x28

Reset value: 32y b0000 0000 0000 0000 XX00 0000 0000 OXXX pi 2 ¢* y € POR/BOR/OBL_LAUNCHC

@ x flash information memory G option bytesns = Z @& = | &+’ Z G option bit

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

Res
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15 14 13 12 11 10 9 8 I 6 5 4 3 2 1 0
nBOOT | BOOTO | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res BOOT_SIZE
1 . . . . . . . . . [2:0]

R R R
RwW RwW W W W
Bit Name R/W Function
31x 16 Reserved - -
nBOOTLI BOOTO "O% Ak v WA
15 nBOOT1
X0x MainFlashk 0
RW
11x Load Flashk 0
14 BOOTO
01x SRAMk 0
13x 3 Reserved - -
"O Main flash * ns A w Load Flashn &t
000x 1 Load Flashn
001x 1Kbytese 0x0800 5C00~0x0800 5FFF(
2x 0 BOOT_SIZE [2:0] RW
010x 2Kbytese 0x0800 5800~0x0800 5FFFC
011y 3Kbytese 0x0800 5400~0x0800 5FFF(
1xxx 4Kbytese 0x0800 5000~0x0800 5FFFC
4.8.9.FLASH WRP (FLASH_WRPR)
Address offset: 0x2C
Reset value: 0x0000 XXXX
pi D¢ ye POR/BOR/OBL_LAUNCHZ ¢&¢@ ,x flashinformation memory@® E ns ~ Z &6
| éw’ Z G option bit
31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [ 21 2019 ] 18 [ 17 | 16
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 WRPI[5:0]
RW [ RW [RW | RW [ RW | RW
Bit Name R/W Function
31x 6 Reserved - -
0x sectorly] 31
5x 0 WRP RW | 1x sectory]n 3 i
y=0~5
4.8.10. FLASH (FLASH_STCR)
Address offset: 0x90
Reset value: 0x0000 6400
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLEEP_TIME[7:0] Res | Res | Res | Res | Res | Res | Res | SLEEP_EN
RW [RW [RW [RW [ RW | RW | RW [RW RW
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Bit Name R/W \R;glsue; Function
31x 8 Reserved
FLASH® ~ 'H  "Q(9s: HSI_10MH @& Qw
EVAH 'OLSIG & LSEHI W &~ Wp @ w
Avdt' oF | év@hiexo plLSlda
LSEmd A H Hi A1 11T
EAL 11 Hl %EAVAIH H W Q Flash/::
15x 8 SLEEP_TIME RW 0x64 C et A RN Ky wx
tusi_1om * SLEEP_TIME
Note:
thsi_1om B HSI_10M & Q @
W 3 Flashi { @ | | énw w2z H OO h =
0x28
7x 1 Reserved
FLASH  ~ wA A&l
0 SLEEP_EN RW 0 1x enable flash sleep
Ox disable flash sleep
4.8.11. FLASH TSO (FLASH_TSO0)

Address offset: 0x100

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res TSO
RW [RW [RW [RW [ RW | RW | RW [ RW | RW
. Reset f
Bit Name R/W value Function
31x 9 Reserved
T . & @p informationn’ Z g x @ T
MZ1l ér 1 @QhXMZ HSI ' A ©H H 18
8x 0 TSO RW Ox XXXX | J
3ép Flash@ih i g x /X
24MHz> ~ 6é ®s x X Ox1FFF 011C
48.12. FLASHTS1 (FLASH_TS1)
Address offset: 0x104
Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res TS1
RW [RW [RW [|RW [|RW | RW [ RW [ RW | RW | RW
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Bit Name R/W \R;leue; Function
31x 10 Reserved
T . & Qp informationn” Z§ x QI T
MZ| &% 1 @Qh XMZ HSI ' A @&H 'H G
9x 0 TS1 RW Ox XXXX | 4
3ép Flash@b i 5 x 1 X
24MHz> ~ 88& &5 x X OXLFFF 011C
4.8.13. FLASH TS2P (FLASH_TS2P)

Address offset: 0x108

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res TS2P
RW [RW [RW [RW [ RW | RW | RW [ RW [ RW
. Reset g
Bit Name R/W value Function
31x 9 Reserved
T . & @p informationn’ Z g x @QQI T
MZ| &4 1 @h NMZ HSI ' A @GFH 'H
8x 0 TS2P RW Ox XXXX | J
3&p Flashi@ih i 5 x X
24MHz> = ©é& &g x x OxIFFF 0120
4.8.14. FLASH TPS3 (FLASH_TPS3)

Address offset: 0x10C

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res TPS3
RW [RW [RW |[RW | RW [RW [ RW [ RW | RW | RW [ RW | RW
Bit Name R/W RESEL Function
Value
31y 12 Reserved
T . & @p informationn’ Z g x @ T
MZ| &% 1 @Qh XMZ HSI ' A ©&H 'H G
11x O TPS3 RW Ox XXXX A
3ép Flash@h i g x /X
24MHz> ~ 6& &s x X OxLFFF 0120
4.8.15. FLASHTS3 (FLASH_TS3)

Address offset: 0x110
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Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res TS3
RW [RW [RW [RW [ RW [ RW | RW | RW | RW
Bit Name R/W RESEL Function
Value
31x 9 Reserved
T & ®p informatonn’ Z§ x @1 ©
MZ| é# 1 @Qh XMZ HSI ' A GIH H b
8x 0 TS3 RW Ox XXXX | J
3ép Flash@bh i 5 x X
24MHz> ~ 6é& &s x X OxIFFF 011C
4.8.16. FLASH PAGE ERASE TPE register (FLASH_PERTPE)
Address offset: 0x114
Reset value: 0x0001 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PERTPE
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE
RW |RW [RW [RW [RW | RW [RW |RW [RW [RW [RW |RW [RW [ RW [ RW | RW
Bit Name R/W RESEL Function
Value
31x 18 Reserved
T & ®p informatonn’ Z s x @1 ©
MZ| &% 1 @Qh XMZ HSI ' A ©&H 'H G
17x 0 PERTPE RW Ox XXXX | J
3ép Flash@ih i g x /X
24MHz> ~ ©@& &5 x X OXLFFF 0124
4.8.17. FLASH SECTOR/MASS ERASE TPE (FLASH_SMERTPE)
Address offset: 0x118
Reset value: 0x0001 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res SMERTPE
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMERTPE
RW[RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW | RW | RW
Bit Name R/W XL Function
Value
31x 18 Reserved
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Bit Name R/W \R;leue; Function
T & ®p informatonn’ Z§ x @1 ©
MZ| é# 1 @QhXMZ HSI ' A GIH H b
17x 0 SMERTPE RW Ox XXXX | 4
3ép Flash@bh i s x X
24MHz> ~ 6@& ®s x X Ox1FFF 0128
4.8.18. FLASH PROGRAM TPE register (FLASH_PRGTPE)

Address offset: 0x11C

Reset value: 0x0000 xxxx

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

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

Bit Name R/W \F;glsue; Function
31x 16 Reserved
T . & @p informationn’ Z§ x @ T
MZ| é%1 @Qh XMZ HSI ' A ©&H 'H G
15x 0 PRGTPE RW Ox XXXX | 4
3ép Flash@h i § x 1] X
24MHz> ~ 6 & &s x X OxIFFF 012C
4.8.19. FLASH PRE-PROGRAM TPE (FLASH_PRETPE)

Address offset: 0x120

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res PRETPE[13:0]
RW [RW [RW [ RW [RW [RW [ RW | RW [RW [ RW | RW | RW [ RW [ RW
. Reset g
Bit Name R/W value Function
31x 14 Reserved
T & ®p informatonn’ Z s x @ ©
MZ] é+%1 @Qh XMZ HSI ' A @FH 'H @8
13x 0 PRETPE RW 0x12CO0 J
3ép Flash@bh i s x X
24MHz> ~ & &s x X OXIFFF 012C
4.8.20. FLASH
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~® 0w 30

Reg
ister

31

30
29
28
27

26
25

24
23
22
21

20
19
18
17
16
15

14

13
12

11
10
9
8
7
6

OO X O

FLA
SH_
ACR

1 A-

Re-
set
valu

0O X O

FLA
SH_
KEY

KEY[31:16]

KEY[15:0]

Re-
set
valu

O oXxX o

FLA
SH_
OPT
KEY

OPTKEY[31:16]

OPTKEY[15:0]

Re-
set
valu

o

o

Or X O

FLA
SH_
SR

BSY
OPTVE

WRPFER

FOP

set
valu

o

AP X O

FLA

L OCK
OPTI OCK

L AUN

ORI

ERRIE
EQPIE

PGSTRT

OPTSTRT

SER

MER
PER
PG

o

o

o

o

ON X O

NRST_MODE

SWD MODE
IWDG

SW

BOR_LEV
[2:0]
ROR _EN

x

x
x

AN X O

SDK_END
[3:0]

SDK_STR
T[3:0]

set
valu

N X O

FLA
SH_
BTC

400wz

o—400w

BOOT
_SIZE
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~® 0w 30

Reg
ister

31

30
29
28
27
26
25

24
23
22
21

20
19
18
17
16
15

14
13
12
11
10
9

Re-
set
valu

ONX O

FLA

SH_
WR
PR

WRP[5:0]

Re-
set
valu

x
x

O © X O

FLA
SH
STC

SLEEP_TIME[7:0]

SIEEP F

Re-
set
valu

o

OOmr XOo

FLA
SH_
TS0

TSO[:0]

set
valu

X
X

~AOPFRLXO

FLA
SH_
TS1

TS1[8:0]

Re-
set
valu

X
X

VO rFr X O

FLA
SH_
TS2

TS2P[8:0]

Re-
set
valu

X
X

X

X
X

OOoOr X o

FLA
SH
TPS

FLASH_T

PS3[11:0]

Re-
set
valu

x
x

X

x
x

OFrPFrLXO

FLA
SH_
TS3

TS3[8:
0]

Re-
set
valu

x

x
x

AR P XO

FLA
SH_
PER
TPE

PERTPE

[17:0]

Re-
set

x
<
<
<
<
<

x
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~® 0w 30

Reg
ister

31

30
29
28

27
26
25

24

23
22
21

20

19
18
17
16
15

14

13
12
11

10
o)
8
7
6
l-_’
4
3

valu

O EFXO

FLA
SH_
SM
ERT
PE

SMERTPE[1
7:0]

Re-
set
valu

x
x
x
x
x
x
x
x

OFRr kL XO

FLA
SH_
PR
GTP

PRGTPE[15:0]

Re-
set
valu

ONPEFL X O

FLA
SH_
PRE
TPE

Re-
set
valu
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5.1.
5.1.1.
VCCA VCCA domain
|[Lse| [Lsi| [Hsi]
® N\
: FLASH
VDD domain
VCC domain
POR
PDR BOR
VCCE—. VR VDD' CPU Core/Digital Peripherals
BG VDD1
HSI_10M I0_CTRL
PMU
IWDG LPTIMER
VCCI
cc VCCIO domain
VDDA IO Ring PWR_Acon RCC_Acon
@ VDDP
PWR_CR1[18
- [18] SRAM
VDDA
g 51390t g,
51201t g
1 vCC 1.7v~5.5v 2010mHY AMEDI O 1 TED We wy  WOD
Nz ° WOWe&D! [ si2 VCCPADe CJ D" 390
2 VCCA 1.7v~5.5v
PADC
3 VCCIO 1.7v~5.5v N 10é>1 [ s32 VCCPAD
5.2
% d bBAD A v
A MRe Mainregulator g a* W T8 H3'YTA

>

R d WA |

LPRe low power regulator p stop¥Ai | ©w& ™ HI & @ O

MR3YTA1 . 12vd a1 LPRK
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p stop®wAi1 !+ T1° hx MR& LPRE& 2

5.3.

“"hebdNaa, by

A Rangel

MRG | wE3Z O 12Vi MAH ' @ p @0 @24 MHzi

A Range?2

E®MEY AJ: stop¥WA Hi € b h 2 . hth _ hE MLPR Az

5.4.

5.4.1. (POR)/ (PDR)/ (BOR)

EXel) POR/PDR¥®%e | ®Y A&i 27 2 4 WepRIWAeiI 3IYTA
" POR/PDRY I h N~ BORe brownoutresetf BORK ' @ E Al 5w H

b

E BOR & AHI BOR@E &' Q@ E’ Ot hi "1 sde 1@ p" U

vcc

VBORRS8

VBORF8

VBORR?
——————————————————————————————————————————————————————————— VBORF7

VBORRG6

VBORF6

VBORRS5
-\ VBORF5

VBORR4 |
I ——— VBORF4

VBORR3
————————————————————————————————— VBORF3
VBORR2
————————————————— VBORF2
VBORR1

VBORF1

[V21o] T S —

rrrrrrrrrrrrrr —\ VPDR

tRSTTEMP

Reset with BOR off:
tRSTTEMPO< »

Reset with BOR on
(VBOR8 VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

g, 5-2 POR/PDR/BOR 6
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A Téi 1 YdApvrdadxdeyea VW WA E CPUj YATAH HQl
VHI d¥WAL &bt EMEY ' TH T @pt & o H o 08 ia O

6.1.

6.1.1.

Y aAp* Wi  wWAev 1 ®3AHI & WAX

Sleep modex CPU'H H & NVICI SysTick MTAZ1 v ' @ Jw3'YTA €4 E /M
0 TAGMWe! pWeTAJ o w Wwe

A Stopmodex WAi SRAM=| &4+ @iy k 3'Y1 HSI= HSER

p stop¥A1 LSI= LSE! @3'YTA1 LPTIMERM! @3'YTA vy WA RWeET AW |

>

v il
p stop¥WAi | MZ@VR™ 6!+ Ti 1 & MR&Ga LPR&D E LPR&D HI YAl &z
Hi Ho H WE3YMRé @y DAl & 21 Hot " Av QUED o 1T
%u 1 * W AT @ i Al HiI by
A Hv 4 H '
A M:j Fr v 1 wEv H evddiH s%¥WeH
6-1HI & WAAR
Voltage regulator
MR LPR
WEFI or Return < I
Sleep from ISR Y Ma A ) CPUH y BiI MTHH N
(sleep-now or " WAe . B Acelt Ho
sleep-on-exit) | WFE o T .- S H ¢=¢v¢
HSIKL Y
. J m
sLeepDEEP bit | Y M HSISYS o
1. WFlor o b Hsizy | LS!7 LSED OAaawy
2. ::QSeF\t’urn from | EXTI Line 2 stop LPTIMER IWDGY * T
or N o PR " .21
Stop 3. WEE € EXTIl & |- o5 J1 8 TAY A LOV
Note:d A H j |[" 4¢ I Hi dog = ° RCCMW
i oLsI& LSE | WDG < e3YTAY
NRST TM¥e BH H
Fix 1 J VREET & MR¥WA I ¢ T 3 sleepWA
6.1.2.
6-2R T AwAi @i [ 1
Stop
V)
Sleep  I'yR@LPR or VR@AMR o 17
CPU Y - - _
Flash memory Y Y -2 -
SRAM Y o3 -4 .
Brown-out reset (BOR) Y Y 0] 0]
PVD 0 0 o 0
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Stop
VR@LPR or VR@MR o 17

v Sleep

HSI

HSE

LSI

LSE

O |[O|0O]!

LSE Clock Security System
(CSS)

USART1

USART2

12C

ADC

Ol
(@)

COMP1/COMP2

Temperature sensor

Timers(TIM1/TIM14)

LPTIM

IWDG

0]
0]

Hlellell

SysTick timer

CRC -

¢}
¢}
¢}
¢}
O
O
¢}
o]
SPI1 O
O
O
¢}
¢}
O
O
¢}
o]
O

O|0|0|0|0|0O|0|0|0|0|0|0|0| O |O|o|0|0

GPIOs o

o

k1.
k2.
k3.
Fa.
k5.

Y=Yes (&£l )yO=0Optional( w 1! @ T /& )P-=Notavailable

Flashj i 21 HQAH ®wé&1 JwHI &' 6

SRAM@EH ' @ Adaw

SRAMj i 21 HAQH wé1 JoH! &'
VstopwAe | b A~ LSE CSSI .

1 On

LSE CSS, XN Hi hg d/41 X 3 NMIa

A

6.2. Sleep mode

6.2.1. sleep mode

=

"E  WFI(wait for interrupt)d a WFE(wait for event)’Yrst " ~ ¥A n " 22 Cortex MO+GE /
| &+ GSLEEPONEXITY | &b !  ©8 " ~ WA @
A Sleep-now:b * SLEEPONEXITHT O, '"E WFIGa WFE® | Yo 3 ~ WA
A Sleep-on-exitb * SLEEPONEXITHT 11 , E . HUX1 A A ISRHI 3 ~ WA
R

T WAL A@EEIOAl L, WA3SY a6

6.2.2. sleep mode

b1 WFI 3 ~ %A1 NVIC édiy Mb AA! @HYAx  ~ WA,

b 1t WFE 3 "WAI E A TAd HLYA " ®wWA o ' 1!0Q Qi AAf 1 X

A pv i 1 énwAE AAL GjTps,. b AAi +eNVICCI XA Cortex MO+d SEVON-
PENDYy EY dx WFE, 9 A AE Hi © 4 A pendingy = v NVIC IRQ pending y
e p NVIC@ia A | pendingl é+ T o i

A dar Jv G EXTlinew T¥A E CPUXK WFEq 9 /1AE Hijol] v =&
pendingy 1 @@ MZ ' T LinelNVIC IRQ pendingy = ® Jy

a
WATLOW™ @, H | Xh=dpaA 3= 4 H

a
a

>

6-3 Sleep-now

Sleep-now

JVAA WFI& & WFEI X h X
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- SLEEPDEEP =0 X h
SLEEPONEXIT = 0

A& b* WFI - @ * WA: . A ’ix AA
b WFE 0G5 ~ WA AAT X o T
e & n
6-4 Sleep-on-exit
Sleep-on-exit
WFI X h x
JAA - SLEEPDEEP =0 X h
- SLEEPONEXIT=1
AA AA
0o & n
6.3. Stop mode
Stop AT 937 Cortex-MO+@igy ~ ~ @3 MU 'H L& {1 VR! @ 18 MRG & LPRE D

D WAIi | HSI> HSE W | SRAM=| &+ kJ:3'Y"' 61 LSI LSE LPTIMER IWDG!' "
T do = ° RCC M3'YTAI Tm VCORE:® GIQE ¥We GiTH VR
p Stop®WAT | AGEIIOAOIY * W wA a @i’ b

TeTAL HI

6.3.1. stop mode

R ¢ HstopwA@ &1 J PWR_CRLPR=1HI VR' @ 3L LPRE&D>
b'* p flash@i'H "HA | . stop®WA @ Jh & | e Yy J e 7
FLASH SR| e+ BiBSYy, AE T ¢ TH&'H ~ "HAC
b APBO4 i GIHA* p | . stopwAm JGh a 17 APB J g+ Ti U

6.3.2. stop mode

E AAGG ' T . stop®A Hi HSI "OA WM 1 H
p Stop¥™WA1 b' VRIz: LPRT 61, % stop®WA, & v @EMha
p stop®WAi1 b VRIZ: MRTO1 2 LlsrédhziHe H h “N

6-5 stop mode

Stop mode
WFI(wait for interrupt) & & WFEe wait for event 1 X h X
- 4 Ay
1 PWR_CR@iLPRy1 "OVRTAp MR& & LPRi
2 PWR_CR©i MRRDY_TIME= FLS_SLPTIME J MR= FLASHG,, 'H
- 1y Cortex MO+98i SLEEPDEEP y
A A Note ) \ )
'y U stop WA 1 AR EXTlline®ipendingy € EXTI_PR| e+ ¢ A&V ©GBia A
pendingy 1 0 sy & 1 VstopWwABLYN 6XE 1 YZAATE
bzt R Vstop®WA W HSEI M4 H 0o X 'Q HSht e |
HSEON
mAEY Al Gwpo! iz 1 1 i 2w BEs, X £ W RAWeGH |

'OHSIAwV A H 1| K HSE
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Stop mode

WA~ o H 1 p JstopWA 1 MAIH Z J w "OHSI H 1
RCC_CFGR| é* @HPRE WOl ¢, po 9 T QH hsgd v @EH
b At WFl 3 stop#Ax
- Y M J & a AWAGEEXT! linee” ZWIEXTIA Ad o p NVICA A&i
AA b A WFE 3 stop#A x
- Yy M JE& T WAGIEXTI line
CPU SEVONPENDH J g &~ i @i A pendingy
LPR° MR, H +

0 a Hslg H +
flashy H
6.4.
p* W  wA7i1 1 M1 H @ ' ¢ SYSCLK, HCLK, PCLKZ ' @ S 1 @& J° = H
P O a@ 71 p WA 1 Hv o

Ev P H ' €32768kHz{ | w é " n®il &1 T'!' @ hMa®eMRZEE oi 1 J
He PWR_CR1| &+ @ BIAS_CR[3:0]{ 1 £AMRs @i dz22 H H }YZ X HJAIH '

o QMRE vf T relt E . H "R "Hi Z X * MRS 0i T1 Wow
d 4 H :
6.5.

p* W  WwWA1 ! @pyMH yBpAYv =é&Uw @AHBH & HCLKZ = APBH & PCLKZ |
@ HiI &

T £ Hp "~ WwWADH 1 v @H ! @QpE WFI&da WFE'Yme V&
6.6.

v | aH !l Q@ half-word & & word
6.6.1. 1 (PWR_CR1)

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

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 18 17 16
HSIO
Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re N Re | SRAM_RE | Re
Res
S S S S S S ] S S S S _CTR S T S
L
R
RW RW W
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
FLS SLP |Re |Re | Re | Re | Re | Re | Re | BIAS_ CR_S .
LPR TIME[1:0] | s 5 5 S S S S EL BIAS_CR[3:0]
RW RW RW RW
Bit Name R/IW Reset Function
Value
31:20 Reserved - - Reserved
19 HSION_CTRL RW 0 X Stop¥WA, Hi HSIE AH i
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Reset

VU Function

Bit Name R/W

OxM& MRMho 1 A HSIp
1x /b VR2 HE A1 0o HN ™ A& HSI

18 Reserved - - Reserved

Stop WA i SRAM retentiond A {
17 SRAM_RETV RW 1y bl | 1x SRAM> s 'QE LDO . + ¢
Ox SRAMD a mH2 a

Low power regulator
VR_LPR_CR=2'b00, MR mode (default set)
15:14 LPR 0 VR_LPR_CR=2'b01, Low Power Run mode

TH1 Reseved

Stop¥A, Hz a1 p HSIMho 1 p FLASH"HA’

MéH

2’b00: 5us
2'b01: 2us

13:12 FLS_SLPTIME RW 2'b00 2'b10: 3us
2'b11: Ous

FXE 1 é% Jm2b1MHI ~“ o o x SRAM'E
Y21 & FLASH XhY23 po "E YZ9jhp
3us ] FLASH

115 Reserved - - Reserved
1272 'OMR3 M2 Ly s BIASCRI év @ 41 {75
information memory 98 Factory config. bytes n Gir
4 BIAS_CR_SEL RW 0 , -
0x 'Or s Factory config. bytes n ©8ir
1x "Or s BIAS CR| é+
MR3 42> L
3:0 BIAS_CR RW 4’b0000 4’b0000:
6.6.2.PWR
(0]
ff | Re
slgs | Y JIAJAEIJ{[JITIIFIIIIIANTdT g9y A9
e | ter
t
= S [ m )
P = i = 7; B
X = o ol = o A
R 12 o | A2 o o
0 — Z| s A duns [a e |
CR 9 < = x % )
X LH|x <
1 %2 ¢ =
0 I »n = o m
0 | Re
set o|1/1|1| |o|olo|o|oO o|lojofolo
val
ue
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PN bYe gt T x204yg=viaey

7.1.

7.1.1.

D0 yHA®I év v yeg1Lp@i ™ YW T FAX
A~ i i 2% ye POR/PDRZ
A a4 ye BOR

>

7.1.2.

MAeyHe “ | én JGeygy&1 P:z=el év i1 b¥ygy% HYl év 1 jh vAey
Ef1 @i THl #1448 HX
A NRSTA1 0 @ gy

A " A" i#y(WDG)

A SYSRESETREQ Tty

A At E ¢ ye OBLL
A 29¢0% ye PORIPDR BORC

57 RCCCSR| eé" @ y% H1 ! @ _ ¢yo

7.1.3.NRST (external reset)

option byte(NRST_MODE Y )& 1 NRST1 0! @ 167 wWAsvtvy Jv E o

¢ X

A vy 3

R WAI 1 g NRST10i yMO@E: y3N e g 1 HT DAy f1 @k yp NRST
10ij .

o A ¥AT | GPIOBPCOI T n o

MNRST10®-2 1 Nni 3 NRSTwn » 20uskKy i1 N> Ky@zNN «

A GPIO

p WAIT 1 10! @1t A% GEGPIOI o PCO 10i @ y1 T @ HYA¥ yE L' DAy

Fl11Xhjie 10
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vce
Ry 20us filter
ﬂ{j Filter |- MeeT
J WWDG rstn —— |
IWDG rsth  —— Sysrstn
A Software rst———» & ——>»
POR/PDR rsth——»|
BOR rstn ——»
> HSI_10M OBLrstn  ——»
g 71842 Mpag
7.1.4.
v T AT i
7.1.5.
Jy ARMMO+0ia A= ¢ yi = | &% BISYSRESETREQY ! ' h X T4U y
7.1.6.
T J FLASH_CR.OBL_LAUNCH=1f 1 E ®vpg,xako E' WKT
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8.1.
8.1.1. HSE
A v H + PA6 3y
A Ev H 3N & Hi PA6s LA 10@ VA Yh PA6 BAm GPIO /&r
8.1.2. LSE
v H H £LSElls bAT 0
A vid 1 Tg D | £1 32.768kHz@iH 3N
A 1 kv v H ¢
RCC_BDCR| &+ @iLSERDY %Oyl ~~ LSET ¢ Mh LSE! Q@ LSEON 4 Adar
oi T!' @ LSEDRV[1:0] 1L @p s &= @k DH éi
LSE bypass
WAT | w8N" v H 0 T RCC_CRULSEBYP= LSEONY 'O WA
8.1.3. HSI
) H 1 AwbAv /I H GF 0 HSIH ¢ ©a QO ' & 24 MHz
8.1.4. LSI
7 H H | ARIWDG> LPTIMG@EH 1 @3 ARY AH HGEM 4 H H AOQ
p 32.768 KHz
8.2.
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HSI Highspeed internal clock
LSI Lowspeed internal clock
HSE Highspeed external clock
LSIRC to IWDG,
. LsI
eLSCO Lsc [ .
0SB@2_ OUT LSE o PWR
(0}
U 32.768kHz|| | o RTCSEL R
DOS(32 IN || Clock
detector To AHB bus, core, memory o
AHB . i
| PRESC l FCLK Cortex fre@nning clock .
A LSE | /11 2..512 To Cortex system timey,
[ [LsI
APB .
L PCLK  To APB periphrals
MO [ fSYSCLC 124816 ’
Ll Hsl_ ’ PCLK
HSIRC ] LSE toLPTIM
LSl
JPCLK.
to COMP
LSC
HSIDIV POLK.
HSEYS T to ADC
~ pas nusel | svscix HSI 11248163284
st TIM_PCLK
= If" APB M’
PRESEl” xlelsex2
g 81441 H J_g
8.3. (CSS)
H Gavil! @ Twyg p YU i1 LSE@k va o1 H sd1 T A E ALSE
kv o1 H s41 i w
b p LSEi A XH I LSERh s DR 1| H T A TIMle A hHw > TIM14
€ T hHw o VMLXFLAA T T ¢ Clock Security System Interrupt CSSIZ 1 & Bl
MCU "HA CSSI i = Cortex-M0+3i NMIe Non-maskable interrupt{ exception b
Note: A CSS ATl L Xhb"' LSEH I 8hf1 CSSAAI Xs OF 1 A NMI NMIN
j A'E 1+~ cssaAY y | t %1 p NMIGY NY 24a0 IJH aAAl &
€ RCC_CICR{ @®iCSSCyHT l CSSa A
b LSE "~ i &aa i@ AMAH 1 H NMz 4 H s 0" "Q LSh a Hw LSE
8.4.
w AX—1Z11 ~ BOM& 1 @3 U N YAwé H . 1'T  o"Hi ®MCO
3Ne X GPIO@# 11 T hXxH 11
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MCO
HSI Yy
SYSCLK Y
HSE L
LSE Y
LSI y
EMMCOH ¢ Q1 @3 OGPIOAFI { mMCO@ D 41 MCO!' T hfi o 1
A a1H
8.5. TIM14
12720y 28 T 341 fMt Mt Mg H Oeb HSI LSIMZ @ ' X KN t %1
QM4 v TAy:r @@wp n PRo 47 M "G\ >
M'H NI n@gis 6 1T xpvAdyv YAl wpHl VOhHY Ha@wy H 1 54a
N boa Ti 7 H > vQ xaGhNOLO> =~ O &
8.5.1.HSI

HSIH > " wbA " xXH s4d=sH >~

9 sni 9’ M@EH e ab HSILSEGE:' & My mbAH 0o %Il w %' 214 @
‘B
©' LSE3N A re WHSIH QQ 10! Mg H -Q 4 .1 LSE@® Jy
eppm A0 1 AT @a ' IRH X! MH ¢ i r Ymlf T° OYy321
B 3T
HSI Wz O M% kT > oy hHYT A b* LSEj ' 11w 6! f W
G 1! O HSE/32 TIM14 053 1 3Q 3N MHSIE y
TIM14
Ti1_RMP[1:0]
GPIO
RTCCLK ™
HSE/32
MCO
g 82 4 mTIMI4Q WA
Timer 14 & 3,°Q @i GPIOGaY>Ap@@H M: PH @ O i TIM14_OR @}

TIM_RMP[1:0]l é+ h X©& $#hY Obi A~ x
a  TIM14 1 1 GPIO
a TIM14 1 1 HSE/MB2H
u TIM14 1 1~ MCOs Microcontroller clock outputl
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fis{  HSI'H aw AAL 7 TIn T i 7 H > vQ xaGahNX0bd>
083 i0BJ:
MCO multiplexer i LSE  TIM14 1% VQ 1+ 03 @i fJ4” @ HSle u
i1 HSIZ JwdAH 07 Mp ABALSEZNGWP-Q WIHSIH AQE Qi ~ 6
&° M H - Quiy
G Xx .1 vibd HELSE dyeppmll ¢' T @ a@f '~ hg H "1t 9 MH
0 > 1@ §er T Oy 24w ' N
HSICD % & O Al Gy | éw oy
hN G sSnéT Moy € %bi1 HSILSE @i%:' {x . y+ Gh/mbAH O ' Gi%'
L7 r % 1y @ B
8.5.2.LSI
/b HSI 7 1 LSIBEH "COhe 2a Oy TP 34 fmEedst N OLSIGH T T T

' T @ @IHSEQ HSIf > 1> A| mHSI1 f

LSIgh ~ § 1 LSIGE | = TIM148E 3’Q HOHSEAwWVAIH 01 p AbA LSIGEHSE
GIH A'QL 0é~ LSIv Quily

SNi 1t K7™ M " @iuv o HSEILSIGE ' %X > " dym L7 w1 %' 6 21y g
‘B

8.6. /
We ol &+ ! @t word(32bit) half-worde 16bit{ = bytes 8bitl

8.6.1. RCC_CR

Address offset:0x00
Reset value:0x0000 0100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res HOSNE Res | Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res HSIDIV[2:0] :E?\I( Res HSION | Res | Res | Res | Res | Res | Res | Res | Res
RW R RW RW

Bit Name R/W Reset Value Function
31:19 Reserved - - Reserved
18 HSEEN RW 0 v H A
17:14 Reserved - - Reserved

HSIH ° v 7Q

T Py h HSIb 4 QL F 1 HSISYSH
13:11 HSIDIV[2:0] RW 0 000x 1

001x 2

010x 4

011y 8
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Bit Name R/W Reset Value Function
100x 16
101x 32
110x 64
111x 128
HSIH ~ 1 %0
T4y HSI OSC\M h HE ®E HSION=1'H¢
10 HSIRDY R 0 e .
Ox HSIosSC=&" t By
1x HSIOSC ™ ¢ B™ y
E HSION | @1 HSIRDYY 0 "I H
9 Reserved - - Reserved
HSI'H A& y 1 @iy> | H
E ustop®wAHi, 1 | yi y B HSI
o HSION W . E H?I“ T ava i1 A /|.‘H € C?E stop ¥
AL aa HSEAmVM A H | XF 1, ®HC
Ox HSI r
1x HSI£ A
7.0 Reserved - - Reserved
8.6.2. RCC_ICSCR
Address offset:0x04
Reset value:0x00FF 10FF, POR/BOR Y y
31 30 29 28 27 | 26 25 24 [ 23 [ 2221 ]20] 19 [ 18 [ 17 [ 16
Res Res Res Res | LSI_STARTUP | Res LSI_TRIM[8:0]
RW RW RW |RW |RW |[RW |RW | RW | RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
RW [RW [RW | RW [ RW | RW [ RW [RW [RW[RW[RW[RW | RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31:28 Reserved - 39
7 H H LSIMAH "Ox
11X 256 A LSIH - Q
27:26 LSI_STARTUP RW 2'b00 10X 64A LSIH - Q
01X 16 A LSIH - Q
00X 4A LSIH « Q
25 Reserved
7 H H o >t H H '@
32.768KHz
i209Aa Th'H @3Ueé @p OxLFFF 0144
24:16 LSI_TRIM RW OXOFF | OUI ?H AUONLSEE R T
> ©3ép Flash@®ib i g x X
32.768KHz> ~ 65 x X Ox1FFF 0144
T M | én 8 W L Yewe” ¢ 1 ALSI
@ we” 741 0.2%
15:13 HSI_FS RW 3'b000 HSI " OX
100:24MHz
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Bit Name R/W Reset Value Function
>=101:3 9
i Da O 24MHz
H ' T 86
i D0 171 HSI24MHz 33 > 61 > Hh'H
w03 Ue é®p OXIFFF0100Z ~ 3 | é+ A
T . & &p informationn” Z 5 x @QQ1
12:0 HSI_TRIM RW OX10FF v oberubxHESl-h oLt
3ép Flash@b i g x X
24MHz> ~ 6é Os x X Ox1FFF 0100
b | &n 3y B D 6mA0BI I
W | én QO Yewe” T4, HSIE ' ou
e” 71 01%
8.6.3. RCC_CFGR
Address offset:0x08
Reset value:0x0000 0000
31 30 [29 [28 [27 26 [25 [24 |23 22 21 20 19 18 17 16
Res MCOPRE[2:0] | Res MCOSELJ[2:0] Res Res Res Res Res Res Res Res
RW RW
15 14 [13 [12 11 10 [9 | 8 7 6 5 4 3 2 1 0
Res PPRE[2:0] HPRE[3:0] Res | Res SWS[2:0] SW[2:0]
RW RW R RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
MCOs microcontroller clock output? ° ¥ Q Ti
Pyt U1 MCO i W Qx
000y 1
001y 2
010x 4
30:28 MCOPRE[2:0] RW 0 0llx 8
100x 16
101y 32
110y 64
111x 128
6 p MCco A1 1 Py
27 Reserved - - Reserved
MCO O
000 =®H 1 MCO , | Al
001: SYSCLK
010: 3 ®
011: HSI
26:24 MCOSEL][2:0] RW 0 100: HSE
101: 39
110: LSI
111: LSE
FxpH xvada Q@ a'{h, X H jHTQ
GBIy
23:15 Reserved - - Reserved
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Bit

Name

R/IW

Reset Value

Function

14:12

PPRE[2:0]

RW

gy* T W f1 PCLKH
4Qb T X

Oxxx 1

100y 2

101x 4

110x 8

111x 16

=

J HCLK @&

11:8

HPRE[3:0]

RW

AHBH ° 1Q

Ti H W O
Qb T X

OXXX:
1000:
1001:
1010:
1011: 16
1100: 64
1101: 128
1110: 256
1111:512
B3 M WT AL

HCLK'H 1 E

[o NN Nl

Fx & 170 4Q

F QVRY O U

4 SYSCLK @8]

qT

7:6

Reserved

Reserved

5:3

SWS[2:0]

14 H
Py,
X

000: HSISYS
001: HSE

010:3 9

0l11: LSl
100: LSE
Others: Reserved

Q' by
i e

2:0

SW[2:0]

RW

1 H ¢ Oy

=} U Ll T S
000: HSISYS
001: HSE

010:3 ®

011: LSl
100: LSE

T E : Reserved
T J s HSISYSBEir”
12 ¥ 4 x stop WA
20 T J O00L(HSE) .
0 ¢

Ti 1717

Y 0 X

o4 A4 H X

N HSE, @& HSEw 1 H

8.6.4.

Address offset:0x10

Reset value: 0x0001_0000

RCC_ECSCR

31

30

29 28

27

26

25 24

23 | 22 21 | 20 19 | 18

17 | 16

Res

Res

Res | Res

Res

Res

Res | Res

Res | Res | LSE_STARTUP Res

LSE_DRIVER

RW

RW

15

14

13 12

11

10

7 6 5 4 3 | 2

1 [ o

Res

Res

Res | Res

Res

Res

Res | Res

Res | Res Res Res Res

Res
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| | | | | | | | | | | | | [ | |
Bit Name R/W REEC Function
Value
31:18 Reserved RES - 39
LSEbG MhH O
LSEBYP=0x
00x 4096 A LSEH - QU
01x 2048A LSEH - QU
10X 8192A LSEH + QU
21:20 | LSE_STARTUP | RW 0x0 11xj MAH 171w
LSEBYP=1x
00x 2048A LSEH - QU
0lx 1024A LSEH ~ Qu
10X 4096 A LSE'H + QU
11xj MAhH 1 i g
H 0 oi 1T O
00x wA vi 1Y
01x A uvif Ty
17:16 | LSE_DRIVER | RW 0x10 10x of Tyeo
11X wA vi 1Y
Fx b -6 Dk@z> —@&) 1 vQ O EGE v
(] ofi T z2_1& 2zt ovoiT A_1 & n
15:0 Reserved -
8.6.5. 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 Res Rg\s(:E Res RLDsYle RIIS?(IIE
RW RW RW
Bit Name R/W Reset Value Function
314 Reserved - - Reserved
HSI'H readya A /&l
3 HSIRDYIE RW 0 0x "B
1x Al
2 Reserved - - Reserved
LSE'H readya A /&l
1 LSERDYIE RW 0 ox B
1x A&t
LSI'H readya A A&l
0 LSIRDYIE RW 0 ox B
1x A&t
8.6.6. RCC_CIFR
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Address offset:0x1C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CI:_SSéEF Res | Res | Res | Res | Res RTD?(IF Res RLDS\I(EF RLDSYIF
R R R R
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSEH G=av /4 & CSST A A %0
E T1s{ LSEOSCH ., HJy | &~
9 LSECSSF R 0 OXLSEH s4  aAA f1 y
IXLSEH 4, aAAfri1 g
LSECSsCl é+ 1| H
8:4 Reserved - - Reserved
HSI" ¢ A A% H
E HSIMh Xh HSIRDYIEAT | y*. TJH T
3 HSIRDYF R 0 Jy HSIRDYCH 1 | H
OxN* HSIA ©iH ~t A A
1x @' HSIA @iH "t A A
2 Res - - Reserved
LSE" t A A% H
E LSEMh Xh LSERDYIEAT | y*. T4H T
1 LSERDYF R 0 Jy LSERDYCyH 1 | H
OxN* LSEA ©&H ~t A A
1x @' LSEA @EH "t A A
LSI" ¢ AA% Y
ELSIMhXh LSIRDYIEAT |« g*. TJH T
0 LSIRDYF R 0 Jy LSIRDYCy 1 | H
Ox " LSIA @iH “~t A A
1x @' LSIA @H ~ 1 A A
8.6.7. 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
Res | Res | Res | Res | Res | Res | LSECSSC | Res | Res | Res | Res | Res Rg?(lc Res RLDSYEC RII_D§(|C
W W W W
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSEH G=av 1 & CSST A A %O |
9 LSECSSC w 0 Ox =®E o Y
1x | LSECSSF %0
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Bit Name R/W Reset Value Function
8:4 Reserved - - Reserved
HSI™ ¢ %0 |
3 HSIRDYC w 0 Ox =Qée
1x | HSIRDYFy
2 Reserved - - Reserved
LSE" ¢ %0 |
1 LSERDYC w 0 Ox =®eée
1x | LSERDYFy
LSI™ 1 %0 |
0 LSIRDYC w 0 Ox =®ee
1x | LSIRDYFy
8.6.8.1/0 RCC_IOPRSTR
Address offset:0x24
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIOC | GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res RST RST RST
RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
/O PortC#¢ y
2 GPIOCRST RW 0 0x no effecty
1x PortCI1/O% g @
/0O PortBt y
1 GPIOBRST RW 0 0x =@ée Y
1x PortB 1/0¢ gy
I/0O PortAt y
0 GPIOARST RW 0 ox =@ée Y
1x PortAl/O¢ gy
8.6.9.AHB 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 FLASH
Res | Res | Res RST Res | Res | Res RST Res | Res | Res | Res | Res | Res | Res Res
RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC¥e ® ¢
12 CRCRST RW 0
Ox =®éey
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1x CRC¥eg ¥ gy U
11:9 Reserved - - Reserved
FLASH1 £ e ¢ y
8 FLASHRST RW 0 0x no effecty
1x FLASHI £¥We v gy Y
7:0 Reserved - - Reserved
8.6.10. APB 1 RCC_APBRSTR1
Address offset:0x2C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C
RST Res | Res RST | RST Res | Res | Res | Res | Res RST Res | Res | Res Res Res
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
Bit Name R/W Reset Value Function
LP Timer ¥e ¢ y
31 LPTIMRST RW 0 Ox = @é ey
1Ix We® gy
30:29 Reserved - - Reserved
Poweri % ¥e ¢ y
28 PWRRST RW 0 ox =@é e Y
1Ix wWe® gy
MCU Debug ¥e ¢ 4
27 DBGRST RW 0 ox =@é e Y
1Ix wWegt gy
26:22 Reserved - - Reserved
12C1¥¢e & 4
21 I2CRST RW 0 Ox =@ée Y
1x wWegt gy
20:0 Reserved - - Reserved
8.6.11. APB 2 RCC_APBRSTR2
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
COMP | COMP | AD
Res Res Rse Res | Res Rse F;e Rse F;e 2 1 C Rse R;e Rse Res
RST RST RST
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYS
TIM1 | USART SPI | TIM
4 1 Rse 1 1 Rse Rse Rse Rse Res Res | Res Rse Rse Ffse CGF
RST RST RST | RST RST
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
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Bit Name R/W Reset Value Function
COMP2¥#e ¢ H
22 COMP2RST RW 0 Ox =@ée Y
1Ix We® gy
COMPl¥#e ¢ y
21 COMP1RST RW 0 Ox = Qe e Y
1Ix We® gy
ADC ¥e ¢
20 ADCRST RW 0 Ox =@ée Y
1x wWe® gy
19:16 Reserved - - Reserved
TIM14¥e ¢ §
15 TIM14RST RW 0 ox = @& e Y
1x Wt gy
USART1®%e ¢ g
14 USART1RST RW 0 Ox = @é ey
1x wWeg® gy
13 Reserved - - Reserved
SPI1%e ¢ Yy
12 SPI1RST RW 0 Ox = @é ey
1Ix Wev gy
TIM1¥e ¢ gy
11 TIM1RST RW 0 Ox =@éey
1x We® gy
10:1 Reserved - - Reserved
SYSCFG¥e ¥ y
0 SYSCFGRST RWs 0 Ox =®é ey
1Ix Wt gy
8.6.12. 1/O RCC_IOPENR
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIOC | GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res EN EN EN
RW RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
/O PortC'H At
2 GPIOCEN RW 0 OxH = By
1x H /&
/O PortB'H Al
1 GPIOBEN RW 0 OxH = By
1x H /&
0 GPIOAEN RW 0 I/O PortA'H AL
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Bit Name R/IW Reset Value Function
OXH " By
1x H /&t
8.6.13. AHB RCC_AHBENR
Address offset:0x38
Reset value:0x0000 0300
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRC SRA- | FLASH
Res | Res | Res EN Res | Res MEN EN Res | Res | Res | Res | Res | Res Res Res
RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC¥¢q H /&l
12 CRCEN RW 0 ox" B
1x Al
11:10 Reserved - - Reserved
D " WA 1| SRAMGIH A& i
0x p sleep®™wA ¥WeH w
9 SRAMEN RW 1 1x p sleepWA We H /El
FX Bk é&¢ sleep®A We @H Al 1 p* W
WAL WeH j hr
p sleep®wAi | FLASHGH /&l i
0x p sleep®wA ¥WeH w
8 FLASHEN RW 1 1x p sleep®wA wWe H /&l
FX bk &9 sleep®wA wWwelH A&l 1 p* W
WAL WeH j hr
7:0 Reserved - - Reserved
8.6.14. APB 1 RCC_APBENR1
Address offset:0x3C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C
EN Res Res EN EN Res | Res | Res | Res | Res EN Res | Res | Res Res Res
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
Bit Name R/W Reset Value Function
LP Timerl¥e H /A&l
31 LPTIMEN RW 0 ox B
1x Al
30:29 Reserved - - Reserved
Hi &i weH A&
28 PWREN RW 0
ox B
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Bit Name R/W Reset Value Function
1x A&t
Debug ¥e H /i
27 DBGEN RW 0 ox" B
1x A&t
26:22 Reserved - - Reserved
2Cl#e H Al
21 I2CEN RW 0 ox" B
1x /El
20:0 Reserved - - Reserved
8.6.15. APB 2 RCC_APBENR2
Address offset:0x40
Reset value:0x0000 0000
31 30 29 | 28 | 27 | 26 | 25 | 24 | 23 22 21 20 [ 19 [ 18 ] 17 | 16
Res | Res | R® | Res | mes | Re | Re | Re | Re | SO I EOIIID Re | Re | Re | o
EN EN EN
RW RW RW
15 14 13 | 12 11 [ 10 [ 9 8 7 6 5 4 3 2 1 0
SYsS
T | T e | T T Re | Re Re | Re | oo | pog | pes | Re | Re | Re | CF
EN EN EN | EN EN
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
COMP2¥#g H Al
22 COMP2EN RW 0 ox B
1x A&t
COMP1¥e H Al
21 COMP1EN RW 0 ox B
1x A&t
ADC¥¢ H /i
20 ADCEN RW 0 ox B
1x A&t
19:16 Reserved - - Reserved
TIM14%e H A&l
15 TIM14EN RW 0 ox B
1x Al
USART1%e H /A&l
14 USARTIEN RW 0 ox" B
1x Al
13 Reserved - - Reserved
SPIlwe H /&l
12 SPI1EN RW 0 ox B
1x Al
TIM1¥e H A&l
11 TIM1EN RW 0 ox B
1x Al
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Bit Name R/W Reset Value Function
10:1 Reserved - - Reserved
SYSCFG¥e H /&
0 SYSCFGEN RW 0 ox B
1x A&t
8.6.16. RCC_CCIPR
Address offset:0x54
Reset value:0x0000 0000
i g 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res Res Res | Res | Res | Res LPTIM1SEL[1:0 Res | Res
RW RW
é ‘11 13| 12| 112 | 10] o9 8 7 | 6 | 5| 4 3 2 1| o
COMP ﬁg
Res Res 2 1 Res Res Res | Res | Res | Res Res Res Res | Res
SEL | sEL
RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
LPTIM1y H ¢ O
00: PCLK
19:18 LPTIMSEL[1:0] RW 2’b00 01: LSl
10: 1y H
11: LSE
17:12 Reserved - - Reserved
COMP2®%eH H ¢ O
0: PCLK
1 COMP2SEL RW 0 1: LSCe RCC_BDCR.LSCOSEL 0@ iH {
Fxp A&l FLTENe X J 'OLSCH
COMP1l¥WeH H ¢ O
0: PCLK
10 COMP1SEL RW 0 1: LSCe RCC_BDCR.LSCOSEL "O¢ @&iH ¢
Fx p £ COMP2_FR2.FLTENe X J | &+
"OH
9:0 Reserved - - Reserved
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8.6.17. RCC RCC_BDCR
Address offset:0x5C
Reset value:0x0000 00001 POR/BOR® H
31 [30 |29 [28 |27 [26 |25 24 23 |22 21 20 |19 |18 |17 16
SRe Ee SRe Ee SRe Ee BSC BSC Se Res Res Se Se Res | Res | Res
SEL | EN
RW RW
15 [14 |13 [12 |11 [10 |9 8 7 6 5 4 3 2 1 0
SRe Rse Rse Rse Rse Rse Res Rse LSEDCSS Lg(E)ES Res L;I(E Ihsg LES
P Y | ON
RW RW RW | R |RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
H H 0
25 LSCOSEL RW 0 0: LSI
1: LSE
H H A&
24 LSCOEN RW 0 ox" B
1x Al
237 Reserved - - Reserved
LSECSS(H Gz )s 4
H'. T Ay CSSs ! 32.768KHz OSC
6 LSECSSD R 0 ¢ LSEC |
0x " s LSE,
1x s 4 ISE,
LSE CSS A&i
ox B
5 LSECSSON RW 0 1x A _ L
0 LSEON=1Xh LSERDY=1¢ ¢ i /i
LSECSSON
FA g1 i WH g Bl LSECSSD=1
4:3 Reserved - - -
LSE OSC bypass
0=®" 1t H v H Koli}
2 LSEBYP RW 0 "t H v H O 1A H
FxE ®@Ev  32.768KHz OSC™ Be LSEON=0X h
LSERDY=0Z Hé T~ g
LSEOSC  t y
1 LSERDY R 0 TJ?" Tl TELSENAH
Ox not !¢
1x "t
LSE OSC &i
0 LSEON RW 0 ox B
1x Al
8.6.18. / (RCC_CSR)
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Address offset:0x60
Reset value:0x0000 0000
4 yObi x 1C [30:25]x POR% g 20 LSIONx V¥ 4 ¢ y ¢ 3¢ NRST_FLTIDS] h v 41 &y
31 | 30 29 28 27 26 25 24 23 22 | 21 | 20 | 19 | 18 17 16
IWD PW
SFT PIN OBL
Re | Re G RST R RST | RST Res RMV | Re | Re | Re | Re | Re Res | Res
S S RST RST F S S S S S
F F F
F F
R R R R R RW
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSI
Re | Re Res Res Res Res Res PINRST_FL Res Re | Re | Re | Re | Re RD LSIO
S S TDIS S S S S S v N
RW R RW
Bit Name R/W Reset Value Function
31 Reserved
IWDG ¥ Y %0
29 IWDGRSTF R 0
RMVFJ 1h | v
¥y %00
28 SFTRSTF R 0
RMVFJ 1h | v
BOR/POR/PDR ¥ g %0
27 PWRRSTF R 0
RMVFJ 1h | v
v NRST10¢ gy %0
26 PINRSTF R 0
RMVFJ 1h | v
Option byte loader & § %0
25 OBLRSTF R 0
RMVFJ 1h | v
24 Reserved -
23 RMVF RW 0 T4 10 | [30:25]Ek § %O
NRST- L B
8 PINRST_FLTDIS RW 0 Oox £t HSIL10Mi h « L 20usky 1 T £l
Ix « Li 17 Bt h HSL10OM3 YR
7:2 Reserved - - Reserved
LSIOSCM h %0
1 LSIRDY R 0 Ox LSI" M h
1x LSITM h
LSl OSC A
ox" B
1x At
0 LSION RW 0 . )
T4yt 1 p. T A&l IWDGe option
bytel = T Ai LSECSSONHI. ThM y A
H
8.6.19. RCC
@)
ff Re
Slicter | 1A JANEEIYYILIETYYITITToadr{qusoqqoo
e
t
9| rec | 4448 . A |z _
X v q o q o o o ad o9 v g 9 v o o o HSIDIV q 9 v 9 v d g 9 g »
CcC d 4d 4d ¢ 4d ¢ ¢ 94 d ¢ ¢ ¢ 4w g9 9 9 Mg =3 ¢ ¢ d daygaygdg o
0 R o:n:n:o:n:o:o:crn:n:n:n:o:%o:cr(x(x[Z:O] mn:%n:n:n:n:n:n:n:n:
0 I
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(0]
ffReg
Sl | 89N EYYYYINIEN9YYgyggoanigunyanoo
e
t
Re-
set
0 ojojoflo|0]|1
valu
e
g —
RC E g
Cl | d d ¢ o E=| )
y g g 4d g <2 g LS| _TRIM[8:0 HSI_TRIM[12:0
0 | CsC n:n:n:n:'(y)r'n: - [8:0] fl - [12:0]
X R _ %)
0 i
4Re_
set
valu olo0 of1f1{1y1{1|1|2f2|0f0f0Oj1|0|0O|jO|Of21|21|1|2)2|2|2f12
e
RC MCO- | MCO- |
[%)! %2 0 v v v v vl v n 0 v v .
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9. /0 GPIO

9.1. 10

YA GPIOVM £ Q)

A 4A 32y 4| &+ (GPIOx_MODER,GPIOX_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR)
A 2A 32y QQl &+ (GPIOx_IDR= GPIOx_ODR)
A 1A 32y Jyltyl &+ (GPIOX_BSRR)
A 1A 32y h| &+ (GPIOX_LCKR)
A 1A¢ 11T 'Ol &+ (GPIOXx_AFRL)
9.2. 1O
A . " & X push-pull& & opendrain+i "l /i "l
A "QQl &+ (GPIOXx ODR)G Gv ev 11T . TQQ
A %A 10! y ©
A " & x floatingt pull-up/downt analog
A QQ 1 AN QNI é+ (GPIOX_IDR)YGGv ev 111 3L
A yJlyltyl ér g GPIOX BSRR | 651 M GPIOx_ODR @iy ~
A h ~ (GPIOX_LCKR)h, J I/I0& J1 i
A woi i
A w11 {1 Ol 8ve%AIOEpr 89871 1T
A bp-Qpdo =~ G T

A y b GEEI/OA O 11 A8 IOFARGPIOL GGARRYY | &A1 1

9.3. 1O
Y%A GPIOGE%AY 1 | @ TAYI TN WAL Uy
— v
- i
- i
—W0

PO VLY -

—A« Ut ViTdai

—push-pull . « Vi Taai 7

—Vi Ta&ai "l@e s i 8 push-pull
—Vi laai "o T BA
Y%A IIOF1 @s * AY1 t G I/OMAE| évo Y32yE AEGGE GPIOx_BSRR =
GPIOx BRRI| € * 5 My M GPIOx_ODR| &+ @& [ @of A T1p T w e fi
IRQHj hatl n

i gN, " A0 &g 1bity B J _
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Analog input/output
To onchip peripherals,
power control and EXTI Digital input i"*"""”"”""""”"”"ji
N ! |
3] |
. % i On/off ‘ % VDD__
T e -
g = | . ‘TTL Schmitt Trigger | Onloff |=
= g| L lnputdiver ]
write | *:;-_'; — % Output driver i L]
2 T8 | ‘
Readiwrite | > | é‘é’ % Output control :
« 0 i % =L
F;‘g:poh'ggilp Alternate function output iL i
g 9-110v £y ol J _
9.3.1. I/O(GPIO)
e gQ cegarer i mg1zAaQIO 1 RWO WA
Debug A & Krer 0 10 Tai I WA
—PA2-SWCLKy k2 i 7| WA
—PB6-SWDIOX £z i TWAEN D Iw . HE T R "QQI &+ ¢ GPIOX_ODRZ @ h
/Oi &' T hAr push-pulld a A « WAL  (Hdo> WP | @i 32 WIQ HI-2)
JVQRQ|I é+ & GPIOX_IDRZ p %A AHBH h n /OO i G W
AQEGPIOAD & WAI 1= AT 1y 1! @ GPIOx_ PUPDR| &+ Af aaj Al
f
9.3.2.1/0
t /O & A oF T —A G el AV WKl @ 0 Tl A IOE
@ da AIO&E| @ v jh, X \
Ve I/O& | GBin ‘OH 84u 11 { e AFOto AF7Z 1 ! | &+ GPIOX_AFRL (for pin 0
to7)r J
A _wygaogna ov W AFO I/OZEGEH 1 | | WA | &+ GPIOX_MODER
A %AOGE T 1T upMZEQQLiI & 2.3
T b BE O _ 1 YAV Gur 1Tl @ upj @ @I/OAI | @kp~ nEM i
AT B Q wWp
T AYLE b " s 410X
A T x%Kkeygaor P 1T 0671 R mNol TmEerT0
A  GPIOx p GPIOx MODERNMZ /0% J w VA 0 WO WA
A v w37y
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- | &% GPIOX AFRL J MZ@1/Ome 1 1 T x(x=0...7)
- | &# GPIOx_OTYPER, GPIOX_PUPDR> GPIOX_OSPEEDER" . J4131i 1/i 1 @3
y
- | &% GPIOX MODERT JMZ I/Ow® 1 1 i
A vy
4 I0& Jd&ay MwAI ADC= COMPI i z p ADC> COMP¥eg @i &4 A £ E IO&FT Y
ADC & a COMP &7 Hi 0 | &+ GPIOX_ MODERN £ | mWOWA
-M: b v 1 {1 p Z@PWRandRCC¥eg | &+ ARs |70 P J %% GGPIO J
TR WX
9.3.3.1/0

Y%A GPIOZ @A 32y &1 mi | &+ (GPIOXx_MODER, GPIOx_OTYPER, GPIOXx_OSPEEDR
and GPIOx PUPDR) ' @ J* 16A I/O%X | &+ GPIOx MODERi [ "OIO%A: =
7 WOZ | &% GPIOXx OTYPER= GPIOXx OSPEEDRT [ O . 13e¢0®aA «Zand Yy
| &+ GPIOX_PUPDRT | "Oi I /fi "lj *~ IOGEAD

9.3.4.1/0

YeA GPIO® 2A 16y &1 maEQQl é+ x 1= . QQl é+ & GPIOX_IDR =

GPIOx_ODR{ | &+ GPIOx ODR3 &~ C QT T VQRQI &+ & GPIOX_IDRZ 7 |
3 IOFi B W' b1 E @
9.3.5.1/0
dJylyl &4 (GPIOX_BSRR)I A 32yl é+ 1! @N |, QQ| é+ (GPIOX_ODR)diD"™ Yy J

>4y Jdyltygl érnyQi | &+ e GPIOx ODRZ &b

GPIOx_ODR® % § MZ GPIOXx_BSRR@ib Ai ~ § x BS() and BR(i) y BS(@)J 1' N
GPIOX_ODRMZ 4y J 11 y BR()J 1' N GPIOx_ ODRMZ 4y |0

| &% GPIOX BSRRYy Yy OXj &¢| é+ GPIOx ODRMZ @y b ‘' GPIOx BSRRM+ 1§
a HJo0>J 1"HAI J 1"HAT OUY X

/Er | 6% GPIOX BSRR@w| &%+ GPIOx ODRWIMZ HE & K& GAT 1« Xj h h| &~
GPIOX_ODR©y | &+ GPIOX ODRC @~ i | &% GPIOX BSRRET & Y sDy HAJ
nAA

E TAY HA GPIOx ODR@&H H=0 H AAxp A AHB’ YAQ T N Adanr
Ay

9.3.6.GPIO
| &+ GPIOX_LCKR M 2 e” Hz! @ J IOWH | &% 1 Y0

GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL
Aze | Hz!' @HA| é+ GPIOXx LCKR E | éw GiBitl6 3 . ©@iH2 1 LCKR[15:0]
66! @ h 1/0e g’ BVHZ Y A1 LCKR[15:0] 1v63'Yj wl Ep AvMAYi E - h (LOCK)
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Y21 pi KMCUGGY ®yge | NjT W @1 y© J GPIOX LCKR@EW%AY, Ji | &
H ¢ GPIOX_MODER GPIOx_OTYPER GPIOx_OSPEEDR GPIOx_PUPDR GPIOx_AFRLZ M Z Gy

LOCKHz Ef 1 Eg 32y GPIOX_LCKR| & " | + w GPIOX_LCKRY 16 J @iia 'HCh
J [15:0] y

9.3.7.1/0 /
A IIOOBAI &% @1 Je1 11 /., WA 1At QZtr oONer 1 Ter |0

/T | ér GPIOX_ AF' @p % A GPIOZx O AT @ 1Tt %ZT %A IO OT
A M1t AF O3INMEET T R er b . T a@h M:AR VOBEE T T /!

o
3

0 101 Xn

p
Q2
Qi

AGTAE Ov AATT wm OErTY AAL I ME0 T B J&WOW

9.3.9.1/0

EIWOE 1w 13X
AT Al
AL= av  AE
i QI &% GPIOX PUPDR J! A& fj £ i i 1>
Np /00 i @QQp %A AHBH T Q| éw
M Q0| &+ & 110" 6

> > > > >

Analog input/output

<
<

Tolfrom onchip
peripherals, poweke
control and EXTI

Input driver

on

Py
@
5}
o

y

‘ TTL Schmitt Trigger On/off |

A
Input data register

Write

Output driver 1 d * D
1/0 pad

On/off

o

Bit set/reset registers

Read/write

P

Output data register

g, 9-2 input floating/pull up/pull down configurations
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9.3.10. /O

E I/IO+1 £ J W . HX
A AT ng

—A WAy | éwj BE’0’% g N-MOSI a | éH i GBFINV A& 72 i) (PMOS ¥« | E88
)
—0QWAYX . | &% BF0'xg N-MOSI & | é+ i BN zq P-MOS
A A L- A
A QI &% GPIOXx PUPDR J!' A&l /j A i i 7>
A Np /00 i @QQp %A AHBH T Q0 e
A M 3QQ| &+ b e 10" b
A M . QQl e~ & ¢ o K e
Analog input/output
el |Inputdriver ]
To onchip peripherals, _ Digital input : :
power control and EXTI™ I !
|
| |
e e
'05; : on : VCC__
Read - I !
< - = ; ~ o
§ g : ‘ TTL Schmitt Trigger : On/off
2 o b !
2 | .
Write % : Output driver VCG- o (]
8 : | le}
3] | pad
= 8 | | |
§ 3 o ! i On/off
. m g% ! I
Read/write 59 Output control |
-« 5 i !
. I ' =
From onchip Alternate function output ! Pushpull or |
peripheral | opendrain |
g, 9-3 J
9.3.11.
E I/0v & dwe 11 T Hy
A pAcaonA Jar A v EA
A qgJv @N 0 AT HEITIT )
A AL A R xu3
A i Q| &% GPIOx PUPDR J! A&l fj A i i ">
A p¥%A AHBH - Qi . Np /00 i @QQ T VQRQI &
A JQQI ex H & IWOETH
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Analog input/output
r~——=--- ,_________________';
Digital input ! Input driver |
Alternate function input < | :
| |
|
g | |
R | ! VCC.
o | On : i
Read - I :
< - _(g' ; ~ :O
§ 5 : TTL Schmitt Trigger | On/off
2 o b !
=) c
. o - Tttt T T !
Write 3 I Output driver VCG- o (]
—_— ) | |
o} | | 1/O pad
= < | !
[0} T - | | On/off|
@ 3 | |
) m 5 % | I
Read/write s 9] Output control
S !
I
I o
. | -
From onchip Alternate function output ! Pushpull or
peripheral | opendrain !
g 947111 J
9.3.12.
E I/OV £ J W0 J Hy
A A" v T By
A 7T BAL: A 31 hXN" %AWOIOADI @ 8 AL: A |, & Al w0y
A Ail=71"7> T Be T h GPIOx_PUPDR % 00
A n %lQTQ! g HQ6 w0
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Analog input/output
Tolfrom on-chip
peripherals, poweke T m
control and EXTI | |
! Input driver !
@ ' [
& o | e
(@] | | -
O l | CW
Read = I O//‘ I
o g | R —®
§ g : ‘ TTL Schmitt Trigger : On/oft |
L o : |
o T = e eetetepetetepettvpettvsteletosttepstuteynt
Write = 7 ! o ) [ ¢ il
) 2 utput driver |
3 8 i l I/O pad
= |
§ % ! o ! Onloff
= © : :
m +—
Read/write 5. ! :
> [ |
- 5 | |
| | =L
| | =
o |
g 9-5 i WO
9.3.13. LSE GPIO
ELSEIT w egevpgoms (1 Z@E06' QEA* WBGPIOT
ELSEI T € A¢ RCC CSRI| &% A J LSEONC 1 T 4 MZEM E WOV A
ED It A H WA E 6 OSC IN& & OSC32 IN3 D A H vl 6 OSC_OUT&
0OSC32_OUT{( Kt ' @1 A* WGPIO
9.4. GPIO
A® GPIO w| &+ | word half word= byte” "HA
9.4.1.GPIO (GPIOx_MODER) (x=A, B, C)
Address offset: 0x00
Reset value:
., 0x0000 FFEF for GPIOA
GPIOB reset &
1.Flash option byte J SWD Hx 0x0000 FFFF
2.Flash option byte© 1 SWD Hy 0x0000 EFFF
GPIOC reset &
1.Flash option byte ™ 1 SWD 'H x 0x0000 000F
2.Flash option byte J W SWD1 T 'Hy 0x0000 000E
31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 21 | 20 19 [ 18 17 | 16
MODE15[1: | MODE14[1: | MODE13[1: | MODE12[1: | MODE11[1: | MODE10[1: . .
0] 0] 0] 0] 0l 0] MODE9[1:0] | MODES[1:0]
r'w rw r'w r'w r'w w w r'w w w r'w r'w w w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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MODE7[1:0] | MODE6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODEZ2[1:0] | MODE1[1:0] | MODEO[1:0]
rw rw w | orw w [ rw rw rw rw rw rw rw rw rw w | orw
Bit Name R/W Reset Value Function
y=15.0
T Py J° ZGEI/OwWA
00: VWA
31x 0 MODEY[1:0] RW oL 1 WA
10:¢ 1 1 T WA
11: WO WA (reset state)
9.4.2.GPIO (GPIOX_OTYPER) (x =A, B, C)
Address offset: 0x04
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OT15 | OT14 | OT13 | OT12 | OT11 | OT10 | OT9 | OT8 | OT7 | OT6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO
'w 'w 'w 'w 'w 'w 'w w 'w w 'w 'w 'w 'w 'w w
Bit Name R/W Reset Value Function
31:16 Reserved
T JlVO@E | 13
15:0 MODE[1:0] RW 0:0 @ (tytd)
1A «
9.4.3.GPIO (GPIOx_OSPEEDR) (x = A, B, C)
Address offset: 0x08
Reset value: 0x0000 0000(for other ports)
GPIOB reset &
1.Flash option byte J SWD 'Hw X 0x0000 0000
2.Flash ooption byte ° J SWD Hyx 0x0000 3000
Reset value: 0x0000 0000(for other ports)
GPIOC reset &
1.Flash option byte J SWD'H x 0x0000 0003
2.Flash ooption byte ° J SWD Hyx 0x0000 0000
31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 21 | 20 19 | 18 17 | 16
OSPEED15 | OSPEED14 | OSPEED13 | OSPEED12 | OSPEED11 | OSPEED10 OSPEED9 OSPEEDS8
rw rw r'w rw rw rw rw 'w rw 'w rw 'w rw 'w rw 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7 OSPEEDG6 OSPEED5 OSPEED4 OSPEED3 OSPEED2 OSPEED1 OSPEEDOQ
w | ow w | rw w | rw w | rw w | rw w | rw w | rw w | rw
Bit Name R/W Reset Value Function
Y =15..0
T JI0F®E |y
31:.0 OSPEEDy[1:0] RW 00 WH
0lx H

85/308



PY32F002B &

Y

Bit Name R/W Reset Value Function
10x
11x W
9.4.4.GPIO (GPIOx_PUPDR) (x = A, B, C)
Address offset: 0x0C
Reset value:
0x0000 0020(for port A)
GPIOB reset ©
1.Flash option byte 1 SWD'H x 0x0000 0000
2.Flash ooption byte ™ 1 SWD Hy 0x0000 1000
GPIOC reset©
1.Flash option byte J SWD'H x 0x0000 0001
2.Flash ooption byte ° J SWD Hyx 0x0000 0000
31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 21 | 20 19 [ 18 17 | 16
PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPD11[1:0 | PUPD10[1:0 PUPD9[1:0] | PUPD8[1:0]
'w rw 'w w 'w w w 'w w w 'w 'w w w 'w 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] | PUPD6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | PUPD1[1:0] | PUPDO[1:0]
w | w w | rw w | w w | rw w | w w | w w | w w | w
Bit Name R/W Reset Value Function
Y =15..0
T JWOEi 1aai
oo:ni i
31:0 PUPDy [1:0] RW oL i
10:7 71
11:3 9
9.4.5.GPIO (GPIOx_IDR) (x = A, B, C)
Address offset: 0x10
Reset value: 0x0000 XXXX
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 | 19 ] 18 | 17 | 16
Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ID15 | ID14 ID13 | ID12 ID11 ID10 | ID9 | ID8 | ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 IDO
r r r r r r r r r r r r r r r r
Bit Name R/W Reset Value Function
31:16 Reserved
. y=15..0
150 Idy R Te @y  OyMz IOEG &
9.4.6.GPIO (GPIOXx_ODR) (x =A, B, C)
Address offset: 0x14
Reset value: 0x0000 0000
31 | 30 | 29 [ 28 [ 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 [ 19 [ 18 | 17 | 16

Reserved
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15 14 13 12 1 10 9 8 7 6 5 4

OD1 OD1 OD1 OD1 | OD1 | OD1 ob|ODb | OD|OD|OD | OD | OD | OD | OD | OD
4
rw

Bit Name R/W Reset Value Function
31:16 Reserved
y=15..0
T | [
15: 0 Ody[1:0] RW " X M GPIOx_BSRR or GPIOx_BRR registers.
(x=AB,F)l ' @ . MR A ODRY T oNmE J
9.4.7.GPIO / (GPIOXx_BSRR) (x = A, B, C)

Address offset: 0x18

Reset value: 0x0000 0000

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

w w w w w w w w w w w w w w w w
Bit Name R/W Reset Value Function
y=15..0
2 L T R S < N B0
31:16 BRy w 0:MMZ G ODRyy | f1 &9

1: | MZ@EODRyy
Fxb'a'H J Bsy= Bry@MZy: Bsyy AT

y=15..0
L 7+ 61 o0
15:0 BSy w o
0:MMZ ®iODRyyj f1 &9
1: J MZ @ ODRy Yy
9.4.8.GPIO (GPIOXx_LCKR) (x =A, B, C)
E'E * @i 2° )7 bitlée LCKKZ HI | é# 1 hvAy©E J bitfl5:0r:: [ GPIO

MEG J p h@gl JVHAQ 1 j T Ow LCKR[15:0] EM Z @M A'E ~ LOCK2® o1 pi KW
ey NjiTw o9&y J

Fxze Hzrr = GPIOXLCKR| é# p hHz2AakkKkEQE @ 'E

Y%A hy, dJ Mzh@ J| érwei =31 7] &4
Address offset: Ox1C

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

Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res K

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw
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Bit Name R/W Reset Value Function
31:17 Reserved
' H . 1 EE( BT A7 I
o1& H ' o9
L1 E H mqt i Kvidey
GPIOX_LCKR| &+ h
LOCK key write sequence:
16 LCKK RW ol VHZ x T 1> 0> 1> 0> 1,@e
A T X1 H @i, T =7
Fx p "HA gl VH2T 1) T @w LCK[15:0]0
6 Hz ©Ey M haB g MM &G
YM § K Hz2 e 0| LCKKy T + 1/
i MCU® ydavhey
y=15.0
PRy! ! " HET p LCKKy w 0T ~
15:0 LCKy RW 0 hEm
1. hv & J
9.4.9.GPIO low (GPIOXx_AFRL) (x = A, B, C)
Address offset: 0x20
Reset value: 0x0000 0000
31 30 [ 29 | 28 27 | 26 [ 25 | 24 23 [22] 21 ] 20 19 18 [ 17 [ 16
Res. AFSEL7[2:0] Res. | AFSEL6[2:0 Res. AFSEL5[2:0] Res. | AF-SEL4[2:0]
r'w 'w rw 'w 'w 'w r'w rw rw 'w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. AFSEL3[2:0] | Res. | AFSEL2[2:0] Res. AFSEL1[2:0] Res. | AFSEL0[2:0]
w [ rw [ rw w [ rw | w w | rw | rw w [ w [ rw
Bit Name R/W Reset Value Function
31 Reserved
7' Ry JeraioNo
AFSELy "O:
000:AFO
001:AF1
30:28 AFSELy[2:0]e (y=7to0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7
27 Reserved
7' Ry Jer i IO
AFSELy "O:
000:AFO
) _ B 001:AF1
26:24 AFSELy[2:0]e (y=7 to 0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
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Bit Name R/IW Reset Value Function

111:AF7

23 Reserved

7' Ry Je=r1 i WO
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

7' Ry Jerii IO
AFSELy "O:

000:AFO
001:AF1
18:16 AFSELy[2:0]e (y=7 to 0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

15 Reserved

7' Ry Jeri i IO
AFSELy "O:

000:AFO
001:AF1
14:12 AFSELy[2:0]e (y=7t0 0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

11 Reserved

7' Ry JeraioNo
AFSELy "O:

000:AFO
001:AF1
10:8 AFSELy[2:0]e (y=7 to 0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

11 Reserved

7' Ry Jer i IO
AFSELy O:

000:AFO0
001:AF1
010:AF2

10:8 AFSELy[2:0]e (y=7 to 0) RW
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Bit

Name

R/W

Reset Value

Function

011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Reserved

6:4

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

RW

T
AFSELy

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=7to 0)

RW

1! PRy

AFSELy

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

Jer i

I/0

9.4.10.

GPIO

Address offset; 0x24

Reset value: 0x0000 0000

high (GPIOX_AFRH) (x = A, B, C)

31

30

[ 29 | 28 27

26 | 25 |

24 23

22 ] 21 | 20

19

18 [ 17 [ 16

Res.

AFSEL15[2:0]

Res.

AFSEL14

2:0] Res.

AFSEL13[2:0]

Res.

AFSEL12[2:0]

r'w

w w

w | w

rw

rw 'w

W | rw | rw

15

14

13 12 11

10 9

8 7

rw
6 5 4

2 1 0

Res.

AFSEL11[3:0]

Res.

AFSEL10

2:0] Res.

AFSEL9[2:0]

Res.

AFSEL8[2:0]

w w

w [ rw

rw

w [ rw w

w [ rw [rw

Bit

Name

R/IW

Reset Value

Function

31

Reserved

30:28

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

RwW

T Py

AFSELy "O:

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5

BN

/0
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Bit Name R/IW Reset Value Function

110:AF6
111:AF7

27 Reserved

7' Ry Jerii IO
AFSELy "O:

000:AFO
001:AF1
26:24 AFSELy[2:0]e (y=8to 15) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

23 Reserved

' Ry Je=r1 i WO
AFSELy O:

000:AFO
001:AF1
22:20 | AFSELy[2:0]e (y= 8 to 15) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

19 Reserved

' Ry JeraioNo
AFSELy "O:

000:AFO
001:AF1
18:16 AFSELy[2:0]e (y=8to 15) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

15 Reserved

7' Ry Jeri i IO
AFSELy "O:
000:AF0
001:AF1
14:12 AFSELy[2:0]¢ (y= 8 to 15) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

11 Reserved

7' Ry Je=r1 i N0

10:8 AFSELy[2:0]¢ (y= 8 to 15) RW AFSELy "O:
000:AFO

001:AF1
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Bit

Name

R/W

Reset Value

Function

010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

11

Reserved

10:8

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

RW

T
AFSELy

PRy

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

e i

110

Reserved

6:4

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

RW

T
AFSELy

PRy

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

I BN

I/0

Reserved

2:0

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

RW

T
AFSELy

Py

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

CIE SN

I/0

9.4.11. GPIO

Address offset: 0x28
Reset value: 0x0000 0000

(GPIOX_BRR) (x = A, B, C)

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Res
15 14 13 2 11 10 9 8 7 6 5 4 3 2 1 0
BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
w w w w w w w w w w w w w w w w
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¢

é

Function

dyyj f i

MZ 983 Ody H

Py

0: MMZ & O

y=15..0
1: ]

Reset Value

R/W
RW

Name
Bry

Reserved

GPIO

Bit
15:0

31:16
9.4.12.

0 - - - 010 o [ o o o

T [0:1]03a0W —— [0:Tl03a0W [——[0:Tlo3a0N | — 110 S 0:Tloa33dsol 5 [0:Tloa33dso S [0:Tloadnd S [o:TloddNnd
[4 - — — ¢10 o H o o o

3 [o:TIT3doON - [o:TIT3dON - [o:TIT3aon - 510 S o:Tltaaadso o [o:Tlt@33dso S [o:TlTadnd S [o:TTadnd
4 - — - v10 o [ o o o

S [0:Tlz3aon - [0:Tlz3aon - [o:Tlzaaon - 510 S 0:Tleaaadsol o [0:Tle@33adso S [o:Tlzadnd S [o:Tleadnd
9 — - — 910 o [ o o o

7 [0:Tle3don - [0:Tle3don - [o:Tle3aon - 710 S 0:Tleaaadso o [0:Tle@33adso S [o:Tleadnd S [o:Tleadnd
8 — — o 810 o ﬁ o o o

5 [0:1]y3d0W —— [0:Tly3doW ——[o:Tly3aon S 610 S 0:Tlvaaadso o [0:Tlv@33dso S [o:Tlvadnd S [o:Tlvadnd
[0} — — o 0110 o H o o o

1T | [0T1S3a0W —— [0°Tls3a0W ——[oTis3aon S SRATe) S lotlsazadso o [0:Tlsa33dso S [0:Tlsadnd S [0:Tlsadnd
el — — o ¢l10 o H o o o

gr— [0°119300W —— [0:T]93a0NW ——[0°Tl93a0W — SATe) S l0:Tloaaadso[ 5 |10 119033dSO—— [0:1]9adNd [—— [0°Tleddnd
4 — — o v110 o H o o o

st [0Tlz3a0ow - [0:T]23a0N - [0:Tl23a0n S S Ao S o:Tl2a33dsol 5 [0:Tl2a33ds0 S [o:T]lzadnd S [o:Tlzadnd
77— [0'1183a0W —— [0:1183a0W —— [0-TI83a0ON S 0:Tl8033dS0[ 5 [o:Tl8a3adso S [0:Tlsadnd S [o:Tl8adnd
8T . R o o [ o o | o

g7 | [0'Tl63a0N —— [o:Tl63a0W S [o:Tlezaon S 0:Tl6033dSO[ 5 [o:Tleazadso S [o:Tleadnd S [o:Tleadnd
- [o:TloT3a0oN - [o:TloT3aon ° H ° o ° 0 ° [0:7] ° H

T2 : oo o |o:TloT3a0N o 1]01a33dsol o | Tlotazadso [ o |10 H0tddNd——n:1]0Tadnd
- [o:TlTT3a0N - [o:TltTadon ° H ° o ° o ° [0:7] ° H

74 : oo S lotltt3aon 5 T1T1a33ds0l o |:TltTa3adso [ o |10 HITAdNd———n:1]r1adnd
ve . . ° [ ° lo o lo o o [

gz |[0'TI2T3A0ON——[0TIZT3A0N——0:1]z 13000 5 1]21a33ds0[ 5 | :Tlzrazadso [ o [0 e1adNd—— o 11z 1adnd
x ° | ° [ ° o - o o - [

7z |[0'TIETIA0N——I0:TIETIA0N— S o:7leT300N o TleTa33dsol o |:Tle1a3adso [ O TETAdNd——o:7leTadnd
g o | ° [ ° o ° o ol ° [

gz |[0UrTIAON— 0TI TIAON——: 1l 13000 5 Tly1a33dso[ 5 |:Tlvtazadso [ o [0 W IAdNd— o 1lytadnd
o€ : = ° [ ° o e o o o [

e |[0TISTIAON——[0TIST3AON——— 0513000 5 1161033ds0[ 5 | -Tlstazadso [ o [0 TSTadNd——o:1lgtadnd
s Osw © 2 Osw © 9 Osw fol] w 29 Opwerx |DLONVNW o |2 Oy |82 O2x

D O P > P > I~ =} o > I~ S5|= [add —~ =} -_ > -

Q = a-ox (932 aox (92 ai0ox |93 1L x 22 goan |(g2zowE W2 o |82 o

2 | o<0 |8 om0 |g8 oo0o |£¢ e £E G<om [YGa02°ET Tl |€Y Goo

“HSH o XOOo O XOo< O X O O X O o xXxo 0 o X000
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et

Reg-
ister

31
30
29
28
27

26
25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

1

Reset
value

o
o
o
o

o
o
o

o

o
o
o
o

o
o
o

o

o
o

o

o
o

o

o
o
o

o

o
o
o
o

OoXx o

GPIO

UPD

0]

PUPDY[1:0]
PUPDS[1:0]

PUPD7[1:0]

PUPD6[1:0]

PUPDS[1:0]

PUPDA4[1:0]

PUPD3[1:0]
PUPD2[1:0]

PUPD1[1:0]
PUPDO[1:0]

Reset
value

© |pPUPD15[1:
0]

o
© |PUPD14[1:
0]

o

© |PUPD13[1:
0]

o
© |pPUPD12[1:

o

© |PUPD11[1:
0]

o
© |PUPD10[1:
0]

o

o
o
o

o

o

o
o

o

o

o
=

o

o
o
o

o

o
o
o
o

O X O

GPIO
x_ID

(x=A,
B, C)

ID15
ID14
ID13
ID12
ID11
ID10
ID9

ID8

ID7
ID6
ID5

1D4

ID3
ID2
ID1
IDO

Reset
value

x

X
X

x

x

x

AR X O

GPIO
x_OD

(x=A,
B, C)

OD15

OD14
OD13

OD12

OD11

OoD10
OoD9
oD8
oD7
OoD6
OoD5
oD4
OD3
0OD2

OoD1
(0]5]0]

Reset
value

o

o
o

o

o

o
o

R X O

GPIO
x_BS
RR
(x=A,
B,CF)

BR15
BR14
BR13
BR12

BR11

BR10
BR9
BR8
BR7
BR6
BR5
BR4
BR3
BR2
BR1
BRO
BS15

BS14
BS13

BS12

BS11

BS10
BS9
BS8
BS7
BS6

BS5
BS4
BS3

BS2
BS1
BSO

Reset
value

o
o
o
o

o
o
o

o

o

o
o

o

o

o
o

o

o
o
o

o

o
o
o
o

O X O

GPIO
x_LC
KR
(x=A,
B, C)

LCKK
LCK15
LCK14
LCK13
LCK12
LCK11
LCK10

LCK9

LCK8

LCK7
LCK6
LCK5

LCK4

LCK3
LCK2
LCK1
LCKO

Reset
value

o

o

o
o

o

o

o
o

o

o
o
o

o

o
o
o
o

ON X O

GPIO
X_AF
RL
(x=A,
B, C)

AFSEL7
[3:0]

AFSEL6
[3:0]

AFSEL5
[3:0]

AFSEL4
[3:0]

AFSEL3
[3:0]

AFSEL2
[3:0]

AFSEL1
[3:0]

AFSELO
[3:0]

Reset
value

AN X O

GPIO
X_AF
RH
(x=A,
B, C)

AFSEL7
[3:0]

AFSEL6
[3:0]

AFSEL5
[3:0]

AFSEL4
[3:0]

AFSEL3
[3:0]

AFSEL2
[3:0]

AFSEL1
[3:0]

AFSELO
[3:0]

Reset
value

o

o
o

o

o

o
o

N X O

GPIO
x_BR

(x=A,
B, C)

BR15

BR14
BR13

BR12

BR11

BR10
BR9
BR8
BR7
BR6
BR5
BR4
BR3
BR2
BR1
BRO

Reset
value

o

o
o

o

o

o
o
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YAn® ., Jleéer A di T owpEE3 oo x
A Ml aGj &l pe P 10pini ©12C fast Mode Plus
A Remapy: ™ N ADns @ieé gw
A 1n 1 GPIOE aA
A 1Tn s 6z O
10.1.
10.1.1. SYSCFG 1(SYSCFG_CFGR1)
| v 1 AéQusi :e lOIT @®oy J
d@bytT A J1é&Yw gx 0x0000 0000 o8y 4 byr ! O T @ N remapt X bypassé
T BOOT O p¢yoer PyAr h bootwA J @O
Address offset:0x00
Reset value:0x0000 000x(xT h  boot®¥A J "Ogie U+ WA)
31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 19 18 17 16
Re |Re |Re |Re |Re |Re |Re |Re |Re | Re | Re | Re | 12C_PB6 | 12C_PB4 | 12C_PB3 | 12C_PA2
S S S S S S S S S S S S _ ANF __ ANF __ ANF __ ANF
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 | Re | Re | Re | Re MEM_MODE
Res Res .
S S S S S s S s s s S S [1:0]
RW
Bit Name R/W Reset Value Function
31:20 Reserved RW - -
I2C FM+#®A 0T T %9y
19 I2C_PB6_FMP RW 0 0x pinTAp % WAy
1x  pin &l 12C FM+¥#A
I2C FM+#®A 0T T %9y
18 I2C_PB4_FMP RW 0 0x pinTAp % WAy
1x  pin &l 12C FM+¥#A
I2C FM+#®A 0T T %9y
17 12C_PB3_FMP RW 0 0x pinTAp % WAy
1x  pin &l 12C FM+¥#A
I2C FM+#®A 0T T %9y
16 12C_PA2_FMP RW 0 0x pinTAp % WAy
1x  pin A&l 12C FM+#A
17:2 Reserved RW 0 -
Memory mapping Oy
140 11 HCi =~ & U+« @i0x0000 0000 §
MEM_MODE x @imapping p¥ o1 PRy Th h kOowA
1:0 T ..
(1:0] 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
10.1.2. SYSCFG 2 (SYSCFG_CFGR2)
Address offset:0x18
Reset value 0x0000
31 |30 | 29 | 28 | 27 26 25 24 | 23 | 22 | 21 20 19 18 | 17 16
Re | Re | Re | Re | Re Res Res Re | Re | Re | Re Res Res Re | Re Res
s s s s s s s s s s s
15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
LOCK
Re | Re | Re | Re | Re | ETR_SRC_ | Re | Re | Re | Re | COMP2_BRK | COMP1 _BRK | Re | Re UP
S S S S S TIM1 S S S S _TiM1 _TIM1 S S _LOC
K
RW RW RW RW
Bit Name R/W Reset Value Function
31:11 Reserved - - -
TIMERLETR 3¢ O
2’b00: ETR[ 937z GPIO
_ ETR_SRC , . -
10:9 TIM1[1:0] RW 2’b00 2’b01: ETRT ¢:°z COMP1
2’b10: ETRT ¢:°z COMP2
2’b11: ETRT 9’z ADC
8.5 Reserved - - -
COMP2 A % TIMx break U/l
4 CoMPz_BRK RW 0 Ox COMP2 . j A w TIML break input
- 1x COMP2 . A % TIM1 break input
COMP1 A % TIMx break U/l
3 COM.II?I}\A—ERK— RW 0 0x COMP1 . j A m TIM1 break input
1x COMP1 A % TIM1 break input
2:1 Reserved - - -
Cortex-M0O+ LOCKUP y @i/ET y
PR AT | E' @A&i = h Cortex-MO+
LOCKUP o LOCKUP (hardfault) N TIM1 i v
0 - RW B ) B
LOCK 0x Cortex-MO+®i LOCKUP . | rb TIM1 58 J
i
1x Cortex-M0+38: LOCKUP /b TIM1 ©83 Vo
10.1.3. GPIO GPIO_ENS
Address offset:0x1C
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res | Res Res Res | Res | Res | Res | Res | Res | Res Res Res Res Res | PC ENS
RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PB_ENS PA_ENS
RWIRW] RW [RWIRW|RW[RWIRW|RW[RW] RW | RW | RW [|RW][RW][RW
Bit Name R/W Reset Value Function
31x 18 30 RES - 39
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Bit

Name

R/W

Reset Value

Function

17x 16

PC_ENS[X]

RW

Noise filter enable, active high
0: noise filter bypassed
1: noise filter enabled

15x 8

PB_ENSI[X]

RW

Noise filter enable, active high
0: noise filter bypassed
1: noise filter enabled

7x 0

PA_ENSIx]

RW

Noise filter enable, active high
0: noise filter bypassed
1: noise filter enabled

10.1.4.

SYSCFG

ff

et

Re
gis
ter

31
30
29
28

27
26
25
24
23
22
21

20
19
18
17

16
15

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

OO X O

SY
SC
FG

CF
GR

12C PB6 FMP
12C PB4 FMP
12C PB3 FMP
12C PA2 EMP

[1:0]

MEM_MODE

Re-
set
val

ue

X
X

O X O

SY
SC
FG

CF
GR

[

1:0]

COMP2 BRK TI
LOCKUP LOCK

ETR_SRC_TIM1
COMP2 BRK TI
COMP2 BRK TI

Re-
set
val
ue

o
o
o
o
o
o

OkFr X O

GP

EN

PC_ENS

PB_ENS
PA_ENS

Re-
set
val

ue
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11.
11.1. (NVIC)

11.1.1.

A 32ATR @A €] YO 16A CPUGEHA AT
A AR AYTEYXAe 2§ AAUXATL

A Ha iexception= A Al N

A 1 &1ni°
A dri | én@EhKN
NVIC>= CPUI &1 U T @i AéHa aAAl nsao aAAG @/ naw!' T y 0O CPU

exceptiont A®dA A NVIC 1 n

11.1.2. SysTick
v > 6 % 60001 SysTick'H J w 6MHze max fuck/82 1 N, ~ 1ms@v a time
base
11.1.3.
= = = = 35 0x0000_0000
- 3 |[dh 4y 4y 0x0000_0004
'R AA
- -2 dh NMI_Handler RCCH G=aJv/ (CSS) i 0x0000_0008
NMI b

- -1 d h HardFualt_Handler A®d1 3B ) 0x0000_000C
- 3 I A SVcCall SWI"Yrp@ii 4 'On 1 0x0000_002C
- 5 I A PendSV Iy ©BM 4 'On 0x0000_0038

6 SysTick v h H+ 0x0000_003C
0 7 - 3D 3D 0x0000_0040
1 8 = 35 35 0x0000_0044
2 9 - 35 35 0x0000_0048
3 10 ro Flash Flashp A A 0x0000_004C
4 11 ! A RCC RCCxp A A 0x0000_0050
5 12 ! J EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 I p| EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 Lo EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 - 39 39 0x0000_0060
9 16 = 35 35 0x0000_0064
10 17 - 39 39 0x0000_0068
11 18 = 35 35 0x0000_006C
12 19 |1y ADC_COMP ?Enfbﬁ]”gdsva'k\]"ngﬁgs‘lgow 0x0000_0070
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13 20 |1 T'C'V(')lMBRK—UP—TRG TIMLAA “A A= 3AA 0x0000_0074
14 21 [ TIML_CC TIML'Q /% & A 0x0000_0078
15 22 |- 30 30 0x0000_007C
16 23 |- 30 30 0x0000_0080
17 24 |1 LPTIM1 LPTIM A A 0x0000_0084
18 25 |- 30 30 0x0000_0088
19 2% | J TIM14 TIM14 % p A A 0x0000_008C
20 27 |- 30 30 0x0000_0090
21 28 |- 30 30 0x0000_0094
22 20 |- 30 30 0x0000_0098
23 0 |1 J 12C1 12C12p A A 0x0000_009C
24 31 |- 30 30 0x0000_00AQ
25 2 |1 SPIL SPILp A A 0x0000_00A4
26 33 |- 30 30 0x0000_00A8
27 34 [ USART1L USARTLp A A 0x0000_00AC
28 B |1 35 35 0x0000_00BO
29 36 | - 3o 3o 0x0000_00B4
30 37 |- 39 30 0x0000_00B8
31 38 |- 30 30 0x0000_00BC

1. The grayed cellse the address less than 0x0000 0040 correspond to the Cortex®-MO0+ interrupts.

11.2. / (EXTI)
EF AAS T T W configurables ' 1 Z = directe ~ 1 " T C
Ml 111X [ a3N X
A AA 01 N intctri¥er 1 CPUEIRQ
A "1 01 A CPUSE T g RXEV
A o a1 A1 &1Ani we
EXTlo OBl MK stop®wA, 1 AA a="T1T 0O a@p* W
EXTIEL 1 nA 21 A configurable/direct’
lined
11.2.1. EXTI
A Ji1'! @ GPIO= "Yh ¥e ¢ COMP/LPTIM{ ' To
A Configurable3’ 17 s I/Or &' & pendingy @ 1 £ 4 1~
V I ®Q arei " T
V. aAAY %0y
V. "YaA>" Tf1 R ¥
v I 1T A
A Directz’ TevORT %0> A A pending’ & y G

V dR@& "~ a

V p EXTIwe

= ®A A pendingy

O

J(Lines) 1N’

WA £1

4

CPU=

T linee 19 A configurable’ T Line= 2A direct’ T
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V. N T A
A IOvME O
11.2.2. EXTI
exti
AHB interf
e, Registers
helk
> RCC
wkup_stop
paid[7:0]
GPI phig[7:0] EXT >
Pcid1:0] MUX > PWR
- Events| Event
Software Config triggef$8:0] ——» Trigger i Masking
Detect cpu_rxev RXEV
Wakeup _ >
Peri |nterrup=t Interrupt CPU
Masking IRQ31:0]
exti_id jt_comt25:0]
Interrupts cpu_irq[31:0]
Int_ctrl
g, 11-1 EXTIt g
11.2.3. CPU EXTI
p stop®WAiT T F1 o GaaA TINGEL 1| 16 EXTIWe
A f1 AT @ dav 5 =OAATOgUE, 33N, i~ EXTI ¥We 9 configurable line
%HEXTI®Wer1 AAAY ye y I ¢ EXTIAAhAwCPUGEA AN
A owni @' 6dyge ypv | qe @a As g 3N 07 EXTIWe G A3N
A A& GPIOport 3 EXTIMUX ¥g | configurable @i J 1 &I A Aw®IAL g 3N
11.2.4. EXTI configurable
J EXTIL.SWIERL] év 1 T' @ Ag I
OMZ| &% Ji "~&ai ~ AGGx- A configurabled 3° 11, 1! Q JUsd

configurable4 3° T JV3N1 f1 MZo ' TaGaAA3ZN
CPUOHKT AAR | év=" TR | éH TAI 9fF1 N CPUGE T "A®AN CPUGE T
Yay Vo  CPUB, ' T 3J3N rxev

Configurable1 3° 1 ®yx S A"Y 0l é" 1 mCPUHE Y | €+ E ®E CPUA AR |

&+ ¢ EXTLIMRZ Jw' R
Phet a A CPUY AA3NZ Configurable1 3° 1A A CPU EXTI. PRI é+ ¢

1] ¢
FX EA A pendingl &+ & EXTI_PRZ & bit3'Y®QHe

Hé hJdy % A configurable1 3° T hMZ CPUY AA3ZNe®

I 2o vrji VHI dwWA
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11.2.5. EXTI
direct1 3° Thp EXTI¥wefr1 AAL Xhfi1 o M43 CPUDMA @ T3N CPUpR/ N M
13 A TF1 @A AHL | v wemia AT Oy
11.2.6. EXTI
GPIO T @i AA i 8Av aA/ T linei x
EXKlbits EXTibits
PAOI:I—»W PALI:I—>W
PB[} > EXT0 > PR[] > EXT >
POCH—> J PAC—— J
EXTibits EXIlbits
PR[}——> PRC——>
EXT2 EXT3
PR }——m> PBJ———>
EXT1bits EXT1bits
PAM—— PACF——>
EXH™ EXTH
PRI }———> PEF—>
EXTibits EXTIlbits
PAF—> PANF——>
EXT8 EXTT
PB———> PR F—>
g 11-2v A A/ T GPIOT §
Adline i pkbi A7 X
EXTI line Line source Line type
Line 0-15 GPIO configurable
Line 16 Reserved
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 Reserved
Line 20 Reserved
Line 21 Reserved
Line 22 Reserved
Line 23 Reserved
Line 24 Reserved
Line 25 Reserved
Line 26 Reserved
Line 27 Reserved
Line 28 Reserved
Line 29 LPTIM Direct
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11.3. EXTI
v W &+ ! @r word(32bit) half-worde 16bit{ = bytee 8bitl
11.3.1. (EXTI_RTSR)
Address offset: 0x00
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 | RT18 | RT17 | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | RT7 | RT6 | RT5 | RT4 | RT3 | RT2 RT1 | RTO
RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved
Configurable4 3 EXTIlinel8i "~ A U
18 RT18 RW 0 ox B
1x Al
Configurable4 3 EXTIlinel7i "~ A J
17 RT17 RW 0 ox B
1x Al
16:8 Reserved
Configurable1 3 EXTI line7i " A
7 RT7 RW 0 ox B
1x Al
Configurable1 3 EXTI line6i " A
6 RT6 RW 0 ox B
1x A&l
Configurable1 3 EXTI line5i " A
5 RT5 RW 0 ox B
1x A&l
Configurable1 3 EXTI line4i " A
4 RT4 RW 0 ox B
1x A&l
Configurable1 3 EXTI line3i " A
3 RT3 RW 0 ox B
1x A&l
Configurable1 3 EXTI line2i " A
2 RT2 RW 0 ox~ B
1x A&t
Configurable1 3 EXTI lineli " A
1 RT1 RW 0 ox B
1x Al
Configurable1 3 EXTI line0i " A
0 RTO RW 0 ox B
1x Al
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configurable lineT ~ A @i p PR Linei jifi1o, b'p  EXTLRTSRI &+ Q 1 con-
figurablea A4 . X~ i " ~1  w@iPendingyj JHy
pa Alnei ' @a™H Ji "=7 ~1p W T1bY ~ hfil AT T
11.3.2. (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 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 | FT7 | FT6 | FT5 | FT4 | FT3 | FT2 FT1 | FTO
RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31x 19 Reserved -
Configurable 1 3 EXTI linel8i A
18 FT18 RW 0 ox" B
1x Al
Configurable1 3 EXTI linel7i Al
17 FT17 RW 0 ox B
1x Al
16x 8 Reserved
Configurable1 3 EXTI line7i A
7 FT7 RW 0 ox B
1x A&t
Configurable1 3 EXTI line6i A
6 FT6 RW 0 ox B
1x A&t
Configurable1 3 EXTI line51 A
5 FT5 RW 0 ox B
1x A&t
Configurable1 3 EXTI line4 i A
4 FT4 RW 0 ox B
1x A&t
Configurable1 3 EXTI line3i A
3 FT3 RW 0 ox B
1x A&t
Configurable1 3 EXTI line2i A
2 FT2 RW 0 ox B
1x A&t
Configurable1 3 EXTI lineli A
1 FT1 RW 0 ox B
1x A&t
0 FT0 RW 0 ConigurabIe1 3 EXTllineOi A
ox B
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Bit Name R/W | Reset Value Function
1x Al
Configurable lineT ~ AW p P Linei jif1 0, b' g EXTLFTSRI &% Q 1 con-
figurableline, XN~ i ~1 Wi Pendingy j Jdy
pa Alinei ' @aH Ji "=7 ~1p W T1bY ~ hfil AT T
11.3.3. (EXTI_SWIER)
Address offset: 0x08
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 | SW18 | SW17 | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | SW7 | SW6 | SW5 | SW4 | SW3 | SW2 | SW1 | SWO0
RW RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31x 19 Reserved -
Configurable41 3 EXTllinel8 T1i "~ A J
Ox =@ée
18 Swi18 RW 0 IxfFd i "~ A" T1 GFi1AA
CIRE o t oe, 7] ctaa J6e 1|
4
Configurable41 3 EXTllinel7 T1i "~ A J
17 SWiI17 RW 0 Ox = @8° " o
IxfF1i "= A" T1L afi1AA
g, 1s | t 0.
16x 8 Reserved
Configurable41 3 EXTIline7 T1i "~ A J
Ox = @ée
7 SWI7 RW 0 IxfFd i " AT T1 GFi1AA
R t e, T ] ctaa J46e 1|
4
Configurable41 3 EXTlline6 T1i "~ A
Ox = @ée
6 SWI6 RW 0 IxfFd i "~ A" T1 GFi1AA
R B v oe, 7] ctaa J6e 1|
4
Configurable41 3 EXTIline5 T1i "~ A
0x = Qe e
5 SWI5 RW 0 Ixfsd1i "~ A" T1 GfFi1AA
R B v oe, 7] ctaa J16e 1|
- C
Configurable41 3 EXTIline4 T1i "~ A J
4 SWi4 RW 0 0x = @& o
IxFd i " AT T1 GFi1AA
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Bit Name R/W | Reset Value Function
R t e, T ] ccaa J46e 1|
- C
Configurable41 3 EXTIline3 T1i "~ A U
Ox = @ée

3 SWI3 RW 0 Ixf1i "~ A" T1 Gfi1AA
R v oe, 17| ctaa J6e 1|
-
Configurable1 3 EXTlline2 1i "~ A J
Ox = @ée

2 SWi2 RW 0 IxfFd1i "~ A T1 GfF1AA
R v oe, 1] czaa J6e 1|
-
Configurable41 3 EXTllinel T1i "~ A U
0ox =@é e

1 Swi1 RW 0 IxfFd i "~ AT T1 GfFi1AA
R t oe, 17| ctaa J6e 1|
- C
Configurable41 3 EXTIline0 1i "~ A
Ox = @ée

0 SWIO RW 0 IxfFd i "~ A" T1 GFi1AA
R t oe, 17| ctaa J6e 1|
-

11.3.4. (EXTI_PR)

Address offset: 0x0C

Reset value: 0x0

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
Re | Re | Re | Re | Re | Re | Re | Re | pos | Res | Res | Res | Res | PR18 | PR17 | Res
S S S S S S S S
rcw | rcw
1 1
15 [ 14 [ 13 [ 12 [ 11 [ 10 [ 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re | pps | pre | PR | PR4 | PR3 | PR2 | PRL | PRO
S S S S S S S S
rCwW | rcw | rcw | rcw | rcw | rcw | rcw | rcw
1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31x 19 Reserved reserved -
Configurable1 3 EXTIline18' 1Y %0
Taa TFAP " ~ A" THL oy
18 PR18 RC_W1 0 1y 771}
Ox " f1° 1T oUW
Ixsli"~fi =1 T AT OV
Configurable1 3 EXTIlinel7’ 1Y %0
17 PR17 RC_W1 0 Taa TFAP "N ~ A" TH ¥y
ly 771}
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Bit Name R/W Reset Value Function
ox " f1 " T O0UW
Ixfsd i " 1/ T AT 0UY
16x 8 Reserved
Configurable1 3 EXTIline7’ 1Y %0
T80 TF1i "~ ~ A’ TH
7 PR7 RC_W1 0 1y 771}
ox " f1° T 00U
Ixfsd i " ~/ T AT 90U
Configurable1 3 EXTIline6’ T Y %0
Tda TFA4i "N -~ A THL oy
6 PR6 RC_W1 0 Iy 771}
ox " f1 " T 00U
Ixst i "Nt =1 T AT OV
Configurable1 3 EXTIline5’ 1Y %0
Taa TFAP " ~ A THL oy
5 PR5 RC_W1 0 Jy 771}
ox " f1 " T 00U
Ixeli "=fi =1 T AT OV
Configurable1 3 EXTIline4’ 1Y %0
Taa TFAP "N ~ A" THL ¥y
4 PR4 RC_W1 0 1y 771}
ox " f1 " T 00U
Ixeli "~fi 1 7T AT OU
Configurable1 3 EXTIline3’ 1Y %0
Taa TFAP "N ~ A" THL ¥y
3 PR3 RC W1 0 ly 701
ox " f1°" T 00U
Ixeli "~fi 1 7T AT OV
Configurable1 3 EXTIline2’ 1Y %0
Taa TFAP " ~ A" THL oy
2 PR2 RC W1 0 ly 701
Ox " f1° 1T o0UW
Ixsli "~fi =1 T AT OV
Configurable1 3 EXTIlinel’ 1Y %0
Taa TFAP " ~ A" THL oy
1 PR1 RC_W1 0 Jy 771}
Ox " f41 " 1T oUW
Ixeli "~fi -1 T AT OV
Configurable1 3 EXTIlined’ 1Y %0
Taa TFAP "N ~ A" TH ¥y
0 PRO RC_W1 0 1y 771}
Ox " f1° 1T oUW
Ixeli "~fi -1 T AT OV
11.3.5. 1 (EXTI_EXTICR1)
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Address offset:0x60
Reset value:0x0000
31 [ 30 | 29 28 27 | 26 [ 25 [ 24 | 23 | 22 21 20 19 18 [ 17 [ 16
Res | Res | Res | Res Res | Res EXTI3[1:0] | Res | Res Res Res Res Res EXTI2[1:0]
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res EXTI1[1:0] | Res | Res Res Res Res Res EXTIO[1:0]
RW | RW RW | RW
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
EXTI3MZ GPIO port O
25:24 EXTI3[1:0] RW 0 2'b00: PA[3] pin
2'b01: PB[3] pin
2’b11: reserved
23:18 Reserved - - Reserved
EXTI2MZ GPIO port O
17:16 EXTI2[1:0] RW 0 2'b00: PA[2] pin
2’b01: PB[2] pin
2’b11: reserved
15:10 Reserved - - Reserved
EXTILMZ GPIO port 'O
2’b00: PA[1] pin
9:8 EXTI1[1:0] RW 0 2'b01: PB[1] pin
2'b10: PC[1] pin
2’b11: reserved
7:2 Reserved - - Reserved
EXTIOMZ GPIO port 'O
2’b00: PA[0] pin
1:0 EXTIO[1:0] RW 0 2'b01: PB[0] pin
2’b10: PCJ[0] pin
2’b11: reserved
11.3.6. 2 (EXTI_EXTICR2)
Address offset:0x64
Reset value:0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res | Res | Res | EXTI7 | Res | Res Res Res Res Res | Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | RW | EXTI5 | Res | Res Res Res Res Res EXTI4[1:0]
RW RW [ RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
EXTI7TMZ GPIO port O
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6MZ GPIO port O
17:16 EXTI6 RW 0 0: PA[6] pin
1: PB[6] pin
15:9 Reserved - - Reserved
EXTISMZ GPIO port 'O
8 EXTI5 RW 0 0: PA[5] pin
1: PB[5] pin
7:2 Reserved - - Reserved
1.0 EXTI4[1:0] RW 0 EXTI4MZ GPIO port ‘O
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Bit Name R/W Reset Value Function
2’b00: PA[4] pin
2’b01: PB[4] pin
2'b11: reserved
11.3.7. EXTIL_IMR
Address offset:0x80
Reset value:0x2000 0000
|-Y X Direct1 3 line@ix A mask bit R 11 0 bl liney configurable line %% mask y 1 w0l o
R line
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | IM29 | Res Res Res | Res | Res | Res | Res | Res | Res | Res | IM18 | IM17 | Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | IM7 | IM6 | IM5 | IM4 IM3 IM2 IM1 IMO
RW | RW | RW | RW RW RW RW RW
Bit Name R/W Reset Value Function
31:30 Reserved
EXTlline29 A ma Ay CPUR i
29 IM29 RW 1 oxAAg R
IxAAg 'R
28:19 Reserved
EXTllinel8Ama Ay CPUR i
18 IM18 RW 0 oxAAg R
IXAAg 'R
EXTllinel7Ama Ay CPUR i~
17 IM17 RW 0 oxAAg R
IXAAg 'R
16:8 Reserved
EXTlline7Ama Ay CPUR
7 IM7 RW 0 oxAAy, R
IXAAg 'R
EXTlline6Ama Ay CPUR
6 IM6 RW 0 oxAAy, R
IXAAg 'R
EXTlline5Ama Ay CPUR
5 IM5 RW 0 oxAAy, R
IXAAg 'R
EXTllinedAwma Ay CPUR
4 IM4 RwW 0 oxAAg R
IxaAg 'R
EXTIline3Awma Ay CPUR
3 IM3 RW 0 oxAAg R
IxaAg 'R
EXTIline2Awma Ay CPUR
2 IM2 RW 0 oxAAy, R
IxaAg 'R
1 IM1 RW 0 EXTllinelAwa Ay CPUR
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Bit Name R/W Reset Value Function
oxaAg R
1x A A 0 ' R
EXTllineOAwa Ay CPUR i’
0 IMO RW 0 oxaAg R
1x A A 0 ' R
11.3.8. (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 | EM29 | Res Res Res | Res | Res | Res | Res | Res | Res | Res | EM18 | EM17 | Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res | Res | EM7 | EM6 | EM5 | EM4 | EM3 | EM2 EM1 | EMO
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:30 Reserved
EXTIine29A " 1o CPUR i
29 EM29 RW 0 Ox' To R
Ix' Te 'R
28:19 Reserved
EXTllinel8Aw T, CPUR i
18 EM18 RW 0 0x' 7o R
X' Te 'R
EXTllinel7Aw T, CPUR i
17 EM17 RW 0 0x' 7o R
X' Te 'R
16:8 Reserved
EXTIline7A® T, CPUR i
7 EM7 RW 0 0X' Te R
Ix' Te 'R
EXTIline6AmR T, CPUR i
6 EM6 RW 0 0’ Te R
Ix' Te 'R
EXTlline5A® T, CPUR i
5 EM5 RW 0 0’ Te R
Ix' Te 'R
EXTllinedAw 17, CPUR i
4 EM4 RW 0 0x Te R
Ix' Te 'R
EXTlline3Aw T, CPUR i
3 EM3 RW 0 o' 7o R
Ix' Te 'R
EXTlline2Aw 17, CPUR i
2 EM2 RW 0 o' 7o R
Ix' Te 'R
1 EM1 RW 0 EXTllinelAw T, CPUR i
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Bit

Name

R/IW

Reset Value

Function

Ox '
1x’

Te
Te

R

"R

EMO

RW

EXTIlineOA W' T o

Ox '
1x’

Te
Te

R

"R

CPUR

11.3.9.

EXTI

Reg
iste
r

~ o 0w X0

31

30
29
28
27

26
25

24
23
22
21

20

19
18
17
16
15
14
13
12
11
10

EXT
| R
TS

RT18

RT17

RT7?
RTH
RTH
RT4
RT3
RT2
RT1]
RTQ

Re-
set
valu

O O X O

o

o

EXT

TS

ET18

FT17

ET7
FT6
ET5

FT4
FT3
FT2
FT1
FTO

Re-
set
valu

»H O X O

o

o

o

o

o

o

o

o

o

o

EXT
I_S
WIE

SWi18

SWI17

SWI7

SWI6

SWI5

Swi4

SWI3

SWI2

SWI1

SWIO

Re-
set
valu

O X O

o

o

o

o

o

o

o

o

o

o

EXT
I_P

PR18

PR17

PR7
PR6
PR5

PR4
PR3
PR2
PR1
PRO

Re-
set
valu

OoXx o

o

o

Re-
serv
ed

OulxXx O OFr X O

EXT
| E
XTI
CR

EXTI3[1:0]

EXTI2[1:0]

EXTIL[1:0]

EXTIO[1:0]

oo X O

Re-
set
valu

o

EXT
| E
XTI

EXTI7

EXTI6

EXTI5

EXTIA[1:
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O
ff | Reg
siiste |3 8N YEICYIIIgNIIIIydS e GERE R
e r
t
6 CR
4 2
Re-
set 0 0 0|0
valu
e
EXT
| E
XTI
g CR
3
6
Re-
8
set
valu
e
0
X
6
C | Re-
- | serv
0 ed
X
7
C
EXT I3 @~ N oW s g o oo
o | M S S S =333=2=3 =2
X "Re-
8set
0 1 0|0 0|0|0|0O|0O|0O|OfO
valu
e
EXT Q 9~ N o s oo A 9
I_E = S s S33333=3= 3
OMR i O o [T T T T R TN R TT R TT BT
X
Re-
8set
4 0 0|0 0j0j0|j0f0j0]|0O]|O
valu
e

11/308



PY32F002B & Y

12. (CRC)

12.1.
i1 4~ AL CRC VDFN 2632y QQr Vil A CRCJ'
12.2. CRC

A /Er CRC-32¢ @° 1l " Ay Ox4C11DB7
X32 + X26 + X23 +X22 +X16 + X12 + Xll + XlO +X8 + X7 + X5 + X4 + X2 + X +1
A "HY 32 Q0 =

A DA /. 32Q0>J" . HT Al éHn
A General purpose®i8y | é+ ! 1 ARHé UL
A \ H x 32bits'QQ4A AHBH
12.3. CRC
12.3.1. CRC

< 32-bit AHB bus >

32-bit(read access)

crc_hclk
D Data register(Output)

ﬁ

CRC computation

32-bit(write access) {}

Data register(Input)

g 12-1CRC VDf1 g
CRC VDF9&®1A32yQQl &+ x

.M | & CCHAHL AR Ul EH 1 @ R CRC \ @A QQ
.M | & "HAHI +i & CRC \ @&J"
Yo K 3QQI 71T VJ'T KCRC VJ'=A VJ' @4T (MQA 324 E

PO

CRC Viaji E s V)
ECRC*p V Hi " "HAh Bt~ CRC VU
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I Q@ A1 é+ CRC_CR®BIRESETH 41 &+ CRC_DR & OXFFFF FFFF "HAj 8¢ | &
H CRC_IDR ] BiQQ
12.4. CRC
12.4.1. (CRC_DR)
Address offset:0x00
Reset value:OxFFFF FFFF
31 [30 [29 [28 [27 [26 |25 [24 |23 [22 [21 |20 [19 [18 [17 16
DRJ[31:16]
RW
15 |14 |13 12 [11 J10 |9 |8 |7 [6 |5 [4 13 ]2 J1 Jo
DR[15:0]
RW
Bit Name R/W Reset Value Function
-Q’?‘Q! é H
31:0 DR RW 32’hFFFFFFFF E°" AQQHI Aw =l é+ E Hi 3'Ye
CRC \V J°
12.4.2. (CRC_IDR)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res IDR[7:0]
RW
Bit Name R/W Reset Value Function
31:8 Reserved -
T 8bit'QQI &
7:0 IDR[7:0] RW 0 Ryt A AE @ERHe Y | é%j h
CRC_CR| é+ @IRESETH ¥ y
12.4.3. (CRC_CR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res |Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res EET
W
Bit Name R/W Reset Value Function
31:1 Reserved -
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Bit Name R/W Reset Value Function

H TJHt 11 8y CRC VDF HET

0 RESET 0
gr+. 1s 0|

12.4.4. CRC

Re
gis
ter

24
23
22
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

21
20

N =Ye)
31
30
29
28
27
26
25

CR
C DR[31:0]
DR
Re
set
val
ue

OO X O

CR

ID

Re
set
val
ue

hOXO
o
o
o
o
o
o
o
o

CR

O
RESET

CR
Re
set
val
ue

0O X O
o
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13.1.

Y Auv® 1A 12y B SAR-ADCe successive approximation analog-to-digital converterl We HL®
10 A I @ o y0 8Av s 2A

R i QWA! @ hmp K A A WA QJ éUpt M dalt M @16y QQ
& H A

WO watchdogsl Z1 s 4T ¢ 224 "1 Ah e daH 6

ADCh X™ pH i Ll e EHDEN &
13.2. ADC

A o

U  12bit 10bit 8bit= 6bit™ ' !

i ADC "QH x lus@12bite 1MHz{

U s >~
U ' AY@E T H
U ' AY @EQOM WA
A HI &
U wHI &"HA1 HPCLK ' 1 Kt AYT @EIADCEHT
U s va QWA BQ@H PCLK F1 o0,
A WO

0 8AvY WO =R
U 1A temperature sensor
U 1A vads € VRrernTC
A QHAK 0! @
a Tk
a ! JI&doi 1k e TIMLL
A QWA
U D KWA (singlemode)x' @ "Q1AD Ga' @QEw o’
U A %A (continuous mode)y A QO

U A %A (discontinuous mode)x %% A1 QO 1K
A aAAF

i poA ol

U0 pDA QJd

U pz° Qd

a wo~ 1’ 7

0 o, "7
A wo~ i
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13.3. ADC

13.3.1. ADC

VCCA VDDA
{1
CALBIO [8:0]
CALCL110/8:0]
CALCL0I0/8:0]
CALSET CALCIO[8:0]
(set calibration factoy CALGBIO8:0]
CALCTIO80]
CALGBIO[8:0]
Analog Supply ECC)SMP—| ADC interrupt IRgPu
CALSEL 18Vto5v EOC
(offset/offset+inearity) &R
CALBYP _ AWD
(bypass calibration factor ©)
SCANDIR CALSMR:0] ADEN——5—— / \| AHB
up/down (calibration sampling timg DATALLO to slave master
CHSHIL211] & A11.0] N ,_l /| APB
CHSHE0]
ADCAL
CONT
singldaont seltcallbration APB
interface

Vrefint input
selection&
scan Contr

Vsense————— ST
ADCIN9:.0] [}—————] sampling time
analog input channels

start&stop

Supply and referenfe

VN SARADC

calibration factor

Converted data staf

1

conversion data

CALBOUT[80]

Control

ADSTART
W tigger

TIMI_TRG
TIML_CQ

CALCL10UTS0]
CALCL00UTS:0]
CALCO0UT8:0]
CALCBOUTS0]
CALCTOUT8:0]
CALGBOUT8:0]

HW tigger

AWDx
"> g
watchdog
AWDEN—-
AWDSGE—
AWDCH#:0] ——
LT11:0]
HT11:0]

» CAPSUC
I—F OFFSUC

OVRMOD
: DISCEN (overrun modg
E:;Sr[\lég]ab ke and — ﬂzcd Zntn uous ‘%; ;ﬁ r;“ AN
edge selection i
12,1086 bits
T
EXTSER0]
trigger selection
CHSHB:0] SARADC
| —
PBL -
| —
PA3 w1
| —
PA "
| —
PA6 w1
| —
PA7 o
| —
PO e 1
P — ADCEN ADC
L -
PB) — 1
| —
~——9¢
| —
—
Y

g, 13-1 ADC channel with analog switch

13.3.2. (ADCAL)

ADCT &> 1T p>
G>" 1 Z1j 1 A ADCW¥e

Q

I ADC Y AT

2 ADCys  ©8h

Q
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p A1 ADC Q 1| > T HA > Tz D A=Y Ae By 2 TT wp A bEoffset er-

ror

T J ADCAL=1' k 0> " | hk "HY Od1H AwmADCEH E> H&9 | ADCAL

71 J O ' x ADC_CALFACTOR| &% _ 5>+ D > +Dh ~3Y1 ~fi1dhvy

E ADCHIT Af T A1 @wHe VCCowT ADCoffset3 N3 + M1 Oy owkKe 1 0 W
K>~ "HA

> T o T HA Y x

A CKMODE ™OJ /1 H

A J ADCAL=1

A Mé ADCAL=0

13.3.3. ADC (ADEN)

Y Ai D¢ yo | ADCW¥e | A | h1z: Ad WA (ADEN=0)
ADCENyY 1221 g Ak & ADC
Qi wk 1 ADCEGE Y X
ADC_CR| &+ Wi ADENY W 1
ADC QC> J ADSRART[ kD& (b* Ak D) v AT TT Ak DAK
Qi W T ADCEE Y ¥
s7 ADC CR| &%+ A G ADSTARTT ¢ m 0@ 3 ADCj g "Q YA N ADSTART=0I

ADEN=11 _ ' M ADC_CRA @ADDISJ 1" 1 ADC \ I ! MADC CR| é" A GIADSTPUE ] y
B* p i ADC Q1 XM & ADSTP . 1 JoJo ~ QyBHa&)
>xp ADCAL . 1 ] e @4A ADCH Q Xh ADCAL=1Hi ADENyj f J 1

ADEN J 8T Setup v—
—p

ADSTART

State OFF)_Start | SMRCONV \ OFF

EOSEQ YA

g, 13-2 Enabling/disabling the ADC

13.3.4. ADC

ADCT®O2H 3 “ _1 ADCH (ADC_CLK)" ¥ APB'H (PCLK) ADC _CLK' + £ ! | GiH
O F 1
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RCC
(Reset&Cloc » 2
contoller | Soraates
> > ADC_Clk
CKMODE
g, 13-3 ADC clock scheme
131 A" > "QADe @A
Latency between the trigger event and the start of
ADC clock source CKMODE[3:0] .
conversion T
0000 1 0
0001 2 0
0010 4 0
0011 8 0
PCLK 0100 16 0
0101 32 0
0110 64 0
0111 / /
1000 1 0
1001 2 0
1010 4 0
1011 8 0
HSI 1100 16 0
1101 32 0
1110 64 0
1111 / /
13.3.5. ADC
T0o p ADC" B(ADENo w O)@ir" i @ ADC _CR| &%+ A BIADCAL= ADENH TO
p ADCAk h=&H d°Y (ADEN=1)@ir’ 7 @ ADC_CR| é*" A 5 ADSTART
M: @i P ADC_IER ADC_CFGRi ADC_SMPR ADC_TR= ADC_CCR| é+1 10 p
ADCAKk (ADEN=1)h 1 "QQ (ADSTART =0)@ir i &1 ®  ADC_CHSELRT p ADEN=0
h ADSTART =0©ilr™ i @
T0o p ADCAKk hp"Y 0 (ADSTART=1)@ir" i ¢ ADC_CRI| é*" A 5 ADSTP y
13.3.6. (CHSEL, SCANDIR)
Hd 11 & 7 X
M8Ax GPIOA( A JEWWO 3 (ADC_INO...ADC_IN7)
M2A7n WO =J@yey J vadsas VCCAR)
ADC' @ "Q AbD s D'E®@ A2°
Qw27 o p Ol é# ADC _CHSELRA AY Ox %AWO L ®Ow O y
o
ADC "E 98} 2+ ADC_CFGR1A SCANDIRYy & Jr " hx
MSCANDIR=0:b = "E®: ¥ 0 9
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MSCANDIR=1:+ 'EwX ¥ 9 0

Oyey 1 ADC_IN8 TS _VINZ 1 g véasa 1 ADC_IN9 £ VREFINTC
13.3.7. (SMP)

pk v ADC Qe 1| ADC n d2a0¢=p58 "2k AN A i i "H o 4
@% VIAOMASIKXD I aAGE W

FAY "H :Q 8@ v i Q Qy

ADC =~ 2 a At WADCH A'Q' 1 ADC_SMPR| & a @ SMP[2:0]y [ N ' AN

"H MA® T b&zr 91, '1T Tows Zja Wi T H
O "QH Vbix
tcov= ~ H +( Q ' +05)XADCH - Q
&b x
E ADC_ CLK=16MHz1 ©° ' w12yt h ~ H m35A ADCH - QX
tcow=¢ 3.5+125 XxADCH + Q=16XxADCH -« Q =1ps

EOSMP %Oyt " =~ a6
13.3.8. (CONT=0, DISCEN=0)

DK "QwAi I ADC'E K2z° Qi "QA® ) E ADC _CFGR1| &+ A

CONT=01 DISCEN=0'HI ADCD K "QWA

ADC Q'+ i BYA|Kk VLY

ep ADC CRI| é% A J ADSTARTH

e T AT

Rz’ OQQ 1 Yek QHA& T X

A QEIQQJ* € ® 16y| é+ ADC _DRA

A EOC( "QJ %0)%0 J y

A NEOCIEy J Yy, f1 AAA

27 MHG

A EOSEQEZ " J )%0 Uy

A NEOSIEyJlHy. 1 AAA

"QJ 91 ADCy B° AG A’ 1 & ADSTART Ay

Fx % ™o L.V AY A Yml108 A Q2°
13.3.9. (CONT=1)
R A OQWAAILE TA& T A TF11ADCE A2° 10O "QA®E Khs 0

AADE ~ aW®z° "Q E| é+ ADC_CFGR1a @ CONT=1Hi ADC Om A QWA ADC
Qi BYA|kKOYX
A p ADC CRI| é+ a J ADSTARTY
A1 AT
pz’ B NQ 1 Wk QHaoo
A QEQQL " €@ 16yl é+ ADC DR
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A EOC( "QJ %0)%0 Jy
A NEOCIEy J Yy, f1 AAA
2° "QHGE x
A EOSEQEZ " J )%0O.Jy
A N EOSEQIEH 4y, f1 AAA
K2° ™QJ 91 ADCNo A 'Q a @i’
Fx % ™o L.V AY A Yml08 A Q2°

ADCj T a 'HIz: discontinuous QA= continuous Q¥WA1 p YU i (DISCEN=L
CONT=1)Il T N WD K QWA

13.3.10. (DISCEN=1)

WA+ | ADC_CFGR1| é+ A @IDISCENY| Ak
n  AWA (DISCEN=1)i | TG T@ A Tokohep A2 Ak Q
ri DISCEN=OHI A TG& T A T18!' @kvohep Az’ AEBA® Q
@b x
DISCEN=1, 0,3,7,10
K 1st A X 0 Qh A EOC’ 711
K 2d A X 3 Qh A EOC’ T+ 1
K 39 AYX 7 Qh A EOC’ T+ 1
K 4h A X 10 "Qh f 1 EOC= EOSEQ' T
K 5Mh A X 0 Qh A EOC’ T+ 1
K 60 A X 3 Qh A EOC’ T+ 1

K ...

DISCEN=0, 0,3,7,10

K 1t A X QAHQEZ® QI 9K m® 0,3,7> 10

Yek QHAG 1 F 1 A EOC’ 711 QT we A l fF1 EOCv 1 f1 A EOSEQ’' T
KYM A T h AADHTQ@:Zz® Q

Fx ADCa HIzz AwWA=> A QwAT j ! T w1 p YU i (DISCEN=l CONT=1) T

N D K QWA

13.3.11. ADC (ADSTART)

T1 J ADSTART=1k 0 ADC Q
E ADSTART J1 . "Qx
A E EXTEN=0xO( T A)HI Yo AD
A E fEXTEN#O0xOHI pi AA O T A®® ~AD

ADSTART Y sz * °~° ADC 'QHAT £* p E ADSTART=0HI ! A J ADCi
" %'H ADC/ 7z M
ADSTARTY ! + 1 |

A bk QwWA*' T A (CONT=01 EXTSEL=0x0)

o

K p2z Qd o (EOSEQ-=1)
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A Discontinuous QWA' T A (CONT=0i DISCEN=1, EXTSEL=0x0)
-p "Qd @ (EOC=1)

A pA®EEY i (CONT=XI EXTSEL=X)

KR T T X'E ADSTP Y«

Fxp A %A (CONT=1)i | ADSTARTY | { *+ EOSEQAA© T ] 1+ Ts+is 0 AADZ’
"M E T A ORDK 'OWA (CONT=0and EXTSEL =0x01),. E EOSEQ %0 J o | ADSTART]j
h 1o & d- T A J ADSTARTHHh . 31 T A’ T
13.3.12.
QAT GEH k0 QH s Q! RO K H 446

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

tapc = tsmpL + tsar = 218.75NS|min + 781.25 nSj12bit = 1 PSimin (for fapc_cik = 16 MHZz)

State  Start | Smpling CH(n Converting X Smpling CH(n+1)
Analog Channel CH(n) ) CH(n+1)
set by SW
ADSTART < SMPL g tSAR -
set by HW J cleared by SW
EOC
set by HW cleared by SW
EOSMP AW Ay y
ADC_DR DATA NL DATAN

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

g, 13-4 analog to digital conversion timing

13.3.13. (ADSTP)

T T J ADC CRI| é* a@ADSTP=1! @Qyi E" * p i QI ¢y ADC@IHA X ADC
WM TEI Wi K QAB ¢
EADSTP* T JwmLi yME @ QaBh Q' BAADC DRI &+ 1 E @ Q6
“ )
Emz® O ABX¢yYy (0 Ak 0O ADCHht AGi° Q)
A J \ ADSTP> ADSTARTY =+ 71 |]O
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set by SW cleared by HW
ADEN y_V\A Y
t byiSW cleared by HW
ADSTART °¢ y_} Y
State "OFF | Start Smpling CH(nf Converting X OFF
ADSTP ‘. i
ADC_DR DATA NL
g, 13-5 Stop timing
13.4. (EXTSEL, EXTEN)
K Q& Az @ QT T@EbxhHQ JAO) A N EXTEN[1:0]#
‘00 , v TRTOA Ol ¢i ' @132 A Q E T J ADSTART=1HI A "O&®
E* p ADC QHIYM T A h 68X
E ADSTART=0HI yM T A hoX
Source EXTEN[1:0]
AsdT B 00
9] i "o 5 A 01
pi s 4 10
pi "1 ~5d 11
Fxp "QH' Al 6§ @w EXTSEL[20]i ~ y1i O A QT
[ ) . Q! T o8iv A T A T 4 ADC CR| &+ A @ ADSTARTH f 1
13-2v A
Name source EXTSELJ[2:0]
EXTO TIM1 TRGO 000
EXT1 TIM1_CC4 001
Fx p QHv AOj T ow
13.4.1.
T H Q "IonT oo QH  (tsar)T ! 08 Q ' 4 ADC_CFGR1| é* a
0 RES[1:0]7  J W 12/10/8/6y WA E Z 7 | 4y QQHI ' T HoE Q' "' 1o "QH
QJ' Y 12§KYyhHy O
C O wWAY N K I QH 1 bi AT X
RESSEL tsar tsar(ns) @ tsmp tapc(tswp = 3.5) tconv(ns) @
[1:0] (ADCH - Q) | fADC =24MHz (ADCH - Q) (ADCH - Q) faoc = 24MHz
12 12.5 521ns 3.5 16 667ns
10 10.5 438ns 35 14 583ns
8 8.5 396ns 35 12 500ns
6 6.5 271ns 3.5 10 417ns
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13.4.2. /

ADC ~ Z71 %K Q) (EOC)’ T

fip ADC_DR| é+ A A "QQQ®d¢Oc 1 ADCp ADC_ISRI é+# A J EOC%O ~ QH
& E ADC_IERA @EOCIEJ W 1Hl , hfi A EOCAA EOC%0* 71 1] & ADC_DR
L énr |
ADCa ~ p ADC_ISRI é+ a/l, = 4J %O EOSMP EOSMP%O0! ~ 1 Ep

ADC_IER| &+ A GIEOSMPIEJ® 19 1 _ hf1 A EOSMPA A

13.4.3. (EOSEQ flag)

ADC "~ Z1 %kKz° "QJ (EOSEQ)' T
i A Qz° @iwe A NQQO®e 1 ADCp ADC ISR| é+ A J EOSEQ %0 E
ADC_IER A ®IEOSEQIEY J 1Hi , hf1 AA EOSEQ%0' 71  1]0

13.4.4.
ADSTART t N Y
EOC AL AL AL AL

EOSEQ

SCANDIR
State OFFJ cH1) cH2) chs{cHiofcH1l — OFF X cHilf cHiof cHs) cH2) CHIf  OFF
DR Y p1) p2 X b5 X p1o) D11 X p11) p1o) b5 X D2 X D1

bysw T by Hw A

g 13-62° WipK Q, T A
1. EXTEN=0x0, CONT=0
2. CHSEL=0x20601, WAIT=0
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ADSTART v T
ADSTP v
EOC AMMLN_&H_E_N_M Al Al
EOSEQ Al :
SCANDIR
State OFFY cH1) cH2] cHsfcHiof cH1Y cHLf cH2 ) cHsf cHig{cH1Y  stop Y cHii cHiof cHs
DR X b1} p2 J b5 J p1of bz b1} p2 § D5 J piof D11 D11 { D10

by SIW

by HwW A

1. EXTEN=0x0, CONT=1,
2. CHSEL=0x20601, WAIT=0

1.

g, 13-7

2@ A Q, T A

2. CHSEL=0xF, SCANDIR=0

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

ADSTART
e _F L] 31 a 51 L
EOC AL AL AL AL AL AL AL AL
EOSEQ
State OFF) cH1) cH2) cHs)cH10{CH1 OFF Y cH1) cH2] cHs]cHiofcH1] OFF
DR D1 ¥ D2 X D5 X b1o) D11 p1 { D2 Y D5 Y D10} D11
bysw T by W A
triggered ~ ignored %
g 13-82° Wbk Q, T A
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ADSTART *
wre _F L[ 1 1 [ %
ADSTP V
EOC AL AL AL AL AL AL AL AL AL &)
EOSEQ Al
SCANDIR T
State OFF) cH1Y cH2] cHsYcH1of{CH1Y cHf cH2{ cHs] cHig({ CH1Y  sToP
DR D1 D2 D5 ) D10} D11} D1 D2 D5 DlOX D11
by sw_T by Hw A
triggered__ ignored %
g 13-92° @ A Qu. T A
1. EXTSEL=TRGx, EXTEN=0x2 (i ~ ), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0
13.5.
13.5.1. (ADC_DR, ALIGN)
p¥%K QJ (EEOC Tf1 HN QB QQ €@ 164K ADC DRQQ| &+ a
ADC DRQQGF AmA J@EQQOM = "Q ' ®w ADC CFGR1| &+ A BIALIGNY 1272 O
QRQé Y@M AAI QQ WL M (ALIGN=0)& t M (ALIGN=1)
ALIGN | RESSEL [ 1514 [13 1211109 [ 8|7 [6[5]4a][3]2]1]o0
0X0 0X0 DATA[11:0]
0 0X1 0X0 DATA[9:0] | oxo
0X2 0X0 DATA[7:0] | 0x0
0X3 0X0 DATA[6:0] | 0X0
0X0 DATA[11:0] 0X0
1 0X1 DATA[9:0] | oxo 0X0
0X2 DATA[7:0] 0x0 0X0
0X3 DATA[6:0] | 0X0 0X0
13.5.2. ADC (OVR, OVRMOD)
ADC %0 (OVR)T 'Y AA N TLE "QB@®QQ CPU3H mHI D A QQQ
T4OQH 6a1~ ADC
N EOC mY1ly @ir' i1 H AAB QTJHG&G1 y CPUS hp ADC_ISR| é* A @ OVR
%0 1yl ADC E ADC IER| é+ AGIOVRIEJ Y Hl 1 A ADC A A
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E " " TAl H ADCh/AAHAXhAA TQ T"hyBXey AZ° ' 1 J
ADC_CR| &+ a BADSTPW 17 y B ADC "QOVR%O' 1+ 1 & |
Eat 7 T Hi! M ADC_CFGR1| &+ A @OVRMODYT J ADC'QQI &+ a GIQQT
3Y 1 Y
A OVRMOD=0
K A " 13YQQl érv@é®& B T xe BHQQ 3'YI A QQOBA N OVR3'Y
1l 9 A Qh E HJ° BA
A OVRMOD=1
KTw K& Ql° 7“0 é&vi % * @MQOb NOVR3IYWRL , ¢ AGEH Q 'E
h ADCDR| &+ & & wA Q' &
ADSTART *—
ADSTP Ty
EOC ﬂ_‘ M M
TS N1 R S S A B
EOSEQ —— : Ne— . —A |
BN BN |
State  OFF)] cH1) cHz] cHsYcHib{cH1Y chy dn2Y cHBY cHiog{ EH1i T sTop
[ [ [ i [ [ [
DR R ECAET AR T —+—j
(OVRMODEZO) DI DI D5i D10 | | 1 D | D% | | D11
R RN A
(OVRII\D/II?)DEﬂ) Dil Diiz DS: D10} Diil) Ii)1 DZ: D5 =310X : D11
o [oemn] . [oemn]
Read access |_| |_| |_| |_| |_| |_|
by sw_T by Hw A
g, 13-10
13.5.3. DMA
NADC@E Q 2§11 Qz° '+ T i MU i1 TZ1 EOC%03 Tri Ga A/

N%A 'QQQ E%K 'QJ Hi p ADC_ISR| &+ A BIEOCH Jy1 %'H'  ADC_DR| & @
'0®& ADC _CFGR1| &% A @ OVRMODY' ®O[ 1N ' T

13.5.4. DMA

ép° Q AGrA hj 1%k QJ° n o8z 1 S T 1 OVRMODHO Jmw1
h TZ6X OVR%O E OVRMOD=1Hi ' 1j i BADCAA "Qh ADC DRI &+ a GBQQ

T REe QEQ0Q
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13.6

13.6.1

s DA QWA 12 p H Hyp TQ@3WpzZrY2zuoeli « Et p T¥WAT j k™ i
ADC = GEi

Ep ADC_CFGR1| é% A J WAITR 1HI AAG® 'QF @dp. ¢ BIADCQQ NHo (%b

ADC_DR| é+ A®QQ na& EOC%OT | )¢ AD i ds ZADC y=s ZJ4A n
ADC'QQ vy GIA |

FXE*p Qads va f1 @ i1y  TF18 A h 68X

ADSTART t
ADSTP i

EOC A__\!, 4;_4 m

EOSEQ

State  OFF) cH1) pLv) cHs

YcH1 DL\#:XCHl pLy { chs ) sTop
| |

| i
p11 p1; D5
| |

1 I

DR !
(OVRMODE=0). 1 D1

lw) Q
(&3] [yl
RPN Mgl NG 7N [P

Read access |_|

—1

bysw T by Hw A

g 13-11s va QWA
1. EXTEN=0x0, CONT=1

2. CHSEL=0x3, SCANDIR=0

13.7.
WO~ i @) i+ p ADC_CFGR1| &% A GAWDENY Jyr Ak E! 1272 | A @ip a
A Al A Jdda, h(15E)
b w0d>a Q' ADCH:H 6da 2 &'HI AWDWO~ i @' 6y Uy & AV
WAr TR 12 ®OQQEADC_HTR= ADC LTR16y| é+ A WO~ i a Al 1 J ADC IER| &
HABEAWDIEY A AWD%Oy' 1 1 11 | E "QBQQ ' m: 12y (* DRES[1:0]
HI ~ h), AY ©@Hyo 3Y[] 1+ wy Qw7 YEM = 12y GEAA %
FYx ADC®O = 0j "HYDb WO~ i
13-3W0~ i %
Resolution bits - B #'O~ L5 -
sD QQQI t M 6
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00: 12-hit DATA[11:0] LT[11:0] and HT[11:0]
, T Ao 4 LT[1:0F HT[1:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0]
% 00
_ T Ao 4 LT[3:0F HT[3:0]
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0]
% 0000
. T Ao 4 LT[5:0FF HT[5:0]
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0]
% 000000
Analog volta%e
HT
Guarded area
LT >
g 13-12%0~ i 31 n
13-4 WO~ i O
Channels guarded by the analog watchdog AWDSGL bit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1
13.7.1. ADC_AWD_OUT
WO~ 1 b AJ T3N wi i ADC AWD OUT i 1~ h 'H* TIMIGIETR g v
A
k7 WO~ i Hi N3 ADC_AWD_OUTY
A EJ4 AWDCH 'O Q . Y2 6HI N J ADC_AWD_OUT
A pi AJ4 AWDCH "OuE i QJ o091 ADC_AWD OUTpAY @i Genvy b
AP 371 T QK AY©E 61 EN3YR1

J W% 1’HZ ADC_AWD OUTCh ¢ j

1 j 89 ADC_AWD OUT" & y
T HxXAWD%OM ADC_AWD OUTEH d=®M&9 e aebt b' T1°
ADC_AWDx_OUT! @ Qi a AWDx %0 3 'Y k& 1

A 7 1 ADC'He N ADDIS
w1 T h | ADC_AWDx_OUT' &
A ORWO™ 1 [E
AWD %0 1 J X
| %O 1
ADC_AWD_OUT3 N PCLK3 {1 &
AWD % p %% ADC "QJ H'E
13.8.

oyey*+! @i 4
Oyey®sn 1
0 2%z datasheetN | ©iTs temp@ion © EOYy ey =

W7 OE

ADC = l

R

Qey+HEdDad AQE

AT Hi ey v ! @1 Ad WA

FYt yB "Qe ADSTP

Oyey+ o8 ~ 'H
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OyeyH .28 OV&a46wprvi HT T v ORY% YAhd4i T, W © A
Y1 % o Oh fBd pm . Xn3épJdiéUn:
N dAavée VREFINTC ©&8 AMA2s . A ADC> % *

Fx 0 4 TSVREFY[ w3 b A7 xOYy ey " VREFINT

TSEN control bit

Temperature, o
sensor » TS_VIN
ADC
BG —»VREFINT

VREFEN control bit

g, 13-13 TS and VREFINT channel
oy
bMrOyey®Hx
1 ‘OADC1_IN11 =
2. i Qr T T W O AT ©E T H
3. p ADCCCRI &% a 4 TSENYT[ o KADWAI GOy ey
4. 1 J1p ADC_CR| &+ A @ADSTARTH (3 1 v A )l k0o ADC Q
5. k ADC DR| é* A n VSENSE M0QQ0Q
6. 11" 3 A QOY X
YOG QI CbEO | 'gN—,wB ,,GY\T([S YWY oma

TSca2lh 85t Oy ey H @b ~ 61 > 6é@s x X OxXIFFF 0118
TScailh 30t Oy ey H @ " 61 > 6é @s x x OXIFFF 0114

TSpatal ADC  "Qusih . 6
Fx ey®" x AowAi o H T* | Vsense & AKOH 1 ADCxi 20k AKULH
LN YN AAHL a 'H J ADEN= TSENy
Vcc
o . 0 Q000 W@
YO OO pAWw —— woo
TTTWU
Vcc Vchannnel
v o 0,000 D,
w0 00UV UL OB——— woo
TTTWU

VREFINTd h & 1.2V

VCHANNEL T 8 Y

ADC_DATAT ADC DR @ QQQu
4096 " w124
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ii ©iVDDA2 Ok  pPé&edaji E” ©zn 5 2avae VREFINTZ@3pif YA
Vdda=.3VADC n @b = QQ Q@i %, ~ h®ivVdda®d a1 W
13.9. ADC
ADCA A! * @7 vy TF1 X
ey M K& "QJ (EOC %0)
2" "QJ (EOS %0)
eEwWO™ i dA1 (AWD%O)
oE 4Jd A1 (EOSMP %0)
eEQQ " A1 (OVR%0)
" s A Al Y13 b3 J ADCA A
13-5ADCA A
QJd EOC EOCIE
2 QJ EOS EOSIE
wo~ i '&d .Uy AWD AWDIE
oo EOSMP EOSMPIE
OVR OVRIE
13.10. ADC
13.10.1. ADC (ADC_ISR)
Address offset: 0x00
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | AWD | Res | Res | OVR | EOSEQ | EOC | EOSMP | Res
rc_wl rc_wl rc_wl rc_wl rc_ wil
f Reset .
Bit Name R/W value Function
318 | &
served
WO~ i
E Qaéd ADC_LTR= ADC_HTR| é" A Y @&H 1.4y
7 AWD | RC_W1 0 171}
oxnwo~ i tadteda 1T ' 1 %0
1x 0~ ' 1Al
. Re-
6:5 served
4 OVR | RC_W1 0
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Bit Name R/W sglsue; Function
ADC
E A1 Hl, TJy y E EOC%OT. KAGE QT H
& - 1]o
oxn Aled 1TZv=] 4t
1x TAl
2° J %0
3 EOSEQ | RC_W1 0 CHSELUO "omz. Q \] Hords oy ' . tlo
ox Q2" =®Ha&aeda 1T42V> | %00 C
1Ix Qz° H&
Qd %0
E YA Yekk QJ ' o AGIQQJ ' ! @x ADC_DR]| é+ Hi
2 EOC | RC_W1 0 TJy 1  1Joa ADCDRI &+ Jo
0x Q=OHaeda 1T42ZV> | %00 C
1x QT Ha
T Jd %01 p %K QU 44 Hi. 14y yur 17 1]
0
! EOSMP | RC_W1 0 oxj ! n 4d Hedaa TT4zZV=] %0
Ix - a4
0 s§$ed
13.10.2. ADC (ADC_IER)
Address offset: 0x04
Reset value: 0x0000 0000
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 23 22 | 21 20 19 18 17 16
Re Re Re Re Re Re Re Res Res Re Re Res Res Re Res Re
S S S S S S S S S S S
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | Re | Re. | AWDI | Re | Re | OVRI | EOSE | EO | EOSMPI | Re
S ] S S S S S S E S S E QIE CIE E S
rw rw rw rw rw
Bit Name R/W Reset Value Function
31:8 Reserved
WO~ i AAAE Yy
1] a4 wo~ i aAA
7 AWDIE RW o .
Ox w0~ 1 AAj Al
1x W0~ i A A&
6:5 Reserved
ADC AAE §
4 OVRIE RW vl B A,A;ET
0x ADC AAj A
1x ADC A A Al
3 EOSEQIE RW 2 /L\A;ET OU }
T a4 270 AAAE
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Bit Name R/W Reset Value Function
oxz" 4 AAj] A
1Ix2° 4 A AME
Q) AAAE Y
] aJ Nl AAAE Yy
2 EOCIE RW 0 . .
Ox Q4 A Aj Al
1Ix QJ A A&
T %0Jd AAALE Y
] aJ N T %OJ aAy
1 EOSMPIE RW 0 _ ~ o -
0x %O0J A Aj A&t
1Ix ~ %04 a A £
0 Reserved
" x E ADSTART=0H( 3=y M QO p ) 1! @ Py
13.10.3. ADC (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 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res Res Res Res Res | Res AD- Res AD- Res | ADEN
STP START
rs rs rs
Bit Name R/W Reset Value Function
ADC> "~ k 01 T JkovADC> "1 > *
Haa Ts 0 I 0
31 ADCAL RS 0 P
0:>» Ha
1.7 1>* ADCI w1 "> *p
30:8 Reserved
VREFBUF >a O
00:15V
01:2.048V
10: 25V
TE:309
¢ Fx (1.5V Vrersurd © B8 @5
7:6 Verfbuff_sel RwW 2’b0
% :0x1FFF002C;
2.048V Vrersurd ~ B @ O's x :0x1FFF0030
2.5V Vrereurd © 6@ (5 X :0x1FFF0034;
&b :x 5 x Ox1FFF002C 16bit 61
0x15011 Vrersurd ~ 6 1.501V)
VerfBuffer enable
T 0J O 1J 1L
5 Vref_buffere RwW 1’b0
0x disable VerfBuffer
1x enable VerfBuffer
4 ADSTP RS 0 ADCYy B "Qu
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Bit Name R/W Reset Value Function
TJlyy B=bA* i "Qe ADSTP
U h{
E Q BAXh t1ipPAG QumnpH T
o
0:=&" p @BADCY B QU iy
1" 1y BADCI w1 ~ A ADSTPU m
* A
3 Reserved
ADCk DU

T4y ygkoADC Q i QEXTEN[1x
O J4r ™" h QF t14Yokovir T,
T A 1rko. g 1 x
—p DK "OWA (CONT=0, DISCEN=0), O

T U H(EXTEN=00)X "QH& %0J H
¢ EOSEQ %0
-n A Q%A (CONT=0, DISCEN=1)E
5 ADSTART RS 0 T U H(EXTEN=00)x "QJ %0
€ EOCC
—~-TGH® i X'E ADSTPU me a1 a H
ADSTP%Ow . 1 JOeH
0:= & p Wi ADC Q
1.7 1k 0 ADCt w1 ~ ADC* p 'HA!
i*p O
Note: Software is allowed to set ADSTART only
when ADEN=1 and ADDIS=0 (ADC is enabled

and there is no pending request to disable the
ADC)

ADDIS RS ADEN" B /£
TJy BADCXh ADC 3¢ D
11 bit E ADC =~ Be ADEN

T 2He

0x = @ ADDIS commond ongoing

1: © 17 BADCt 1 ~ ADDIS"Y

" pE

Notex J ADDISwW 1®O®E T p

ADEN=1 X h ADSTART=0'He 3=

O QO T

ADC A&l U m
71y y /& ADCt ADCN’' t "HA

0:j Al ADC (OFF state)

1: £ ADC

0 ADEN RS 0

13.10.4. ADC 1 (ADC_CFGR1)

Address offset: 0x0C
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 AWDCH Res | Res A%/Y\]D gvc\;/LD Res | Res | Res Res Res gllESN
RW | RW | RW | RW RW RW RW
15 | 14 [ 13 [ 12 | 12 | 10 | 9 8 7 6 5 4 3 2 1 0
Res VYI_AI ﬁ? %\I\gl TEiI)[(i:O] Res EXTSEL él‘Nl RES_SEL NSI:():IIA% Res Res
RW | RW | RW RW RW | RW | RW | RW | RW
Bit Name R/W \Fjglsue; Function
31:30 Reserved
WO~ i o '] = 4y
wo~ 174 omi R
0000x ADC¥O < 1
0001x ADC¥®O <
0010x ADC¥O < 3
29:26 | AWDCH[3:0] | RW 0000
1001x ADC¥O = 10
FYXx ADC®WO < 0j "HYD WO~ i
TH&x 39y
" Y AWDCH[3:0]y Jo O 1~ CHSELR]| &
K E ADSART=0'He, 3 =&* p ol QL bl T Py
25x 24 Reserved
wo~ 1 Al
LI I
23 AWDEN RW 0 Ox j A&l wo~ i
1x A~ i
kK E ADSART=0'He, 3 =&* p Wl QL Bl T Py
R A daAe Al WO~ i
P | yn /Al WO~ i p AWDCH[3x Oy J @i
22 AWDSGL | RW 0 &G 3
Ox p A®d i Al WO~ i
ixp A i £l WO~ i
kK E ADSART=0'He, 3=&* p @i QT bl T Py
21x 17 Reserved
N WA
AL IR | g1 A& fj Al A A
Oxj A& N A
16 DISCEN RW 0 1x A A WA
j'inAE AWAwWA AwAy B U DISCEN=1->
CONT=1.
K E ADSART=0'He ., 3 =&* p o QL Bl T Py
15 Reserved
v E QWA
P | g1 Al fj A ME QWA
14 WAIT RW 0 Ox M & QWA R
IxMEé QwWAE A
K E ADSART=0'He, 3 =&* p o QL Bl T Py
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Y

Bit

Name

R/W

Reset
Value

Function

13

CONT

RW

DK/ A QwA
' J=2 ] oy bruwu T ow | oL h oy
Q
j'TnA  AwAwAEl AwWAY" B J DISCEN=1-
CONT=1.
K E ADSART=0He . 3=a&* g @ "Qls 1 Py

12

OVRMOD

RW

1N WA
ISP | Hi Q0 AnoAA
Oox E A1 Hl ADCDR| é+ 3906
1x E A1 HL ADCDR| &% h i K QJ° 7&
K E ADSART=0He_ 3 =®" o QT Bl T Py

11x 10

EXTEN[1:0]

RW

00

v VA =Il¢ O
19 J=] gt O vlé=A 0
00x. 7 vsdj Al e 1KLL QT
Olxi "~ T U0sd
107 ~ T U0sd
1xi "7 - T 0s{
K E ADSART=0'He 3=@&*p o Q& 71 Py

Reserved

8x 6

EXTSEL[2:0]

RW

000

v v °
H O A Qkuomv o
000x TRGO(TIM1_TRGO)
001x TRG1(TIM1_CC4)
010x TRG2(Reserved)
011x TRG3(Reserved)
100x TRG4(Reserved)
101x TRG5(Reserved)
110x TRG6(Reserved)
111x TRG7(Reserved)

ALIGN

RW

oom
T 421 y oM atwm

oxL M

1Ixt M

K E ADSART=0He. 3=6"p @ ‘0¢s 1 Py

4x 3

RESSEL[1:0]

RW

00

0h
T 4y O Q@

00x 12y

01x 104

10x 8y

11x 64

K E ADEN=O'H' T "HA Ry

SCANDIR

RW

"Bz Ab
T'oJ= oy OEw2T Al
OxPiex 0 117
Ix b7 e x 11 (074
K E ADSART=0'He. 3=&" p @ ‘0ls 1 Py
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Reset

Bit Name R/W value

Function

1x 0 Reserved

13.10.5. ADC 2 (ADC_CFGR?2)

Address offset: 0x10

Reset value: 0x0000 0000
31 | 30 | 29 [ 28 |27 | 26 | 25 |24 [ 23|22 21|20 ]19] 18] 17] 16
CKMODE Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
RW RW | RW | RW
15 14 |13 |12 |11 | 10| 9 | 8 | 7| 6 | 5| 4| 3] 2]|11]0
Res Res Res | Res Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res

Reset

Bit Name R/W
Value

Function

ADCH %A1 1! J= | 1 h ©%W0 ADCTEH ¢
0000x PCLK

0001x PCLK/2

0010x PCLK/4

0011x PCLK/8

0100x PCLK/16

0101x PCLK/32

0110x PCLK/64

1000 HS|
3128 | CKMODE | gy 0 X

[3:0]: 1001y HSI/2

1010 HSI/4

1011x HSI/8

1100x HSI/16

1101x HSI/32

1110x HSI/64

THX

K E ADCj /At "H ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0) 1 & "HA PRy

27:0 Reserved

13.10.6. ADC (ADC_SMPR)

Address offset: 0x14

Reset value: 0x0000 0000

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

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

Bit Name R/W Reset Value Function
31x 3 Reserved
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Bit Name R/W Reset Value Function
“'H (O]
T' 4 y OA&® @ T H
000x 35ADCH v Q
001x 55ADCH -~ Q
010x 75ADCH + Q
011x 135ADCH v Q
2x 0 SMP[2:0] RW 000 i
100x 285ADC'H + Q
101x 41.5ADCH - Q
110x 1345ADCH - Q
111x 239.5ADCH + Q
kK E ADSART=0He ., 3 =& p @ QT Bl T
" py
13.10.7. ADC (ADC_TR)
Address offset: 0x20
Reset value: OxOFFF 0000
31 30 29 28 27 | 26 | 25 | 24 [ 23 [ 22 [ 22 ] 20 [ 19 | 18 [ 17 | 16
Res Res Res Res HT
RW | RW | RW RW RW | RW | RW RW RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res LT
RW | RW[RW[RW [RW[RW | RW ] RW [|RW | RW [ RW | RW
. Reset .
Bit Name R/W value Function
31:28 Re-
served
WO~ i 6
27:16 | HT[11:0] | RW OXFFF T!' 1 hewo~ i 6
kK E ADSART=0'He . 3=®* p @i "0l b T° Py
15:12 Re-
served
wWo~ i H 6
11:0 | LT[11:0] | RW 0x000 T' 1hewo~ iH 6
kK E ADSART=0'He . 3=®* p B QL b T Py
13.10.8. ADC (ADC_CHSELR)
Address offset: 0x28
Reset value: 0x0000 0000
31 |30 | 29| 28| 27 | 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Re | Re | Re| pos | Res | Res | Res | Res | Res | Res | Res | Res | Res
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 CHS CHS CHS CHS CHS CHS CHS CHS CHS CHS
S S S S S S EL 9 EL 8 EL7 EL 6 EL5 EL 4 EL 3 EL 2 EL1 ELO
RW RW RW RW RW RW RW RW RW RW
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Bit Name R/W Reset Value Function
31x 14 Reserved 0
13x 10 Reserved RW 0 g' "' ofnh i
9¢ VREFINTZ 'O/
Ox ° A
9 CHSEL9 RW 0 X A
Kk E ADSART=0He 3 =" p @i "QC bl
T H
8¢ TSZ 'O
Ox ° A
8 CHSELS RW 0 X A
Kk E ADSART=0He 3= &* o] i QL B
T 9y
0
1! J Ryit hez® 1
0x j 0 -X
7x 0 CHSELx RW 0x0000
Ix O = -X
K E ADSART=0'He 3= ®* o] i QL B
T Py
13.10.9. ADC (ADC_DR)
Address offset: 0x40
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
RIRIRIJIRIJITRI]IRITR RIRIRIJIRJITRIRI]IRIJ[IRITR
Bit Name R/W Reset Value Function
31x 16 Reserved
KQ"QTQ
15:0 DATA[15:0] R 0x00 y HE @ | kK Q W OJ @ %l e
ROt M GaL M G
13.10.10. ADC (ADC_CCSR)
Address offset: 0x44
Reset value: 0x0000 0000
31 30 29 28 27 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16
CALON | CALSU OFFSU Re Res Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
. C C S S S S S S S S S S S S
R RC W1 | RC W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CALSE CAL- CALSMP[2:0] CALSE Re Re Re Re Re Re Re Re Re Re Re
T BYP L S S S S s s s s s s S
RW RW RW
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Bit Name R/W Reset Value Function

Calibration flagt %0 ADC> "~ * p

31 CALON R 0 1x ADC> “ * p
Ox ADC> " TJ &' k0 ADC> ~
k> " "oy
“ ADC2 k> " Ted1 . 1J 1y
T 14 0y
CALON=0, CALSEL=0,CALSUC=1x | ®
i)
30 CALSUC RC_W1 0 CALON=0, CALSEL=0, CALSUC=0x
CAPs> '
CALON=0, CALSEL=1, CALSUC =1x ADC
CAPs> " &I
CALON=0, CALSEL=1, CALSUC =0x ADC
CAPs> |
Offset> ~ ' & y
~ ADCoffset> ~ T & &1 . 14 1Y
T 14 0w
CALON=0, CALSEL=0,0FFSUC=0x ADC
OFFSET> |
29 OFFSUC RC_W1 1’b0 CALON=0, CALSEL=0, OFFSUC=1x ADC
OFFSET> * & |
CALON=0, CALSEL=1,0FFSUC=1x ADC
OFFSET> ~ & |
CALON=0, CALSEL=1, OFFSUC=0x ADC
OFFSET> |
29:16 Reserved - 0 -

> + D 'O EADCAL®OHI T~
14 1 ADCAL® @& ADSTART & @ Hi
T40
15 CALSET R W1 1’h0 1x J CAL_CXIN'QQAwmwd &H ~ Q
ol
Ox v CAL_CXIN' CAL_CXOUT &
(T © P T N 2R AN

> 4 D ECALWOHI T 1.
1 CALO®QG F3/ SWSTARTI
JWSTART&®GOHL. T4 0

Ix> " J" wmeybé

Ox> J' ms > J" &a> +D
&

14 CALBYP R_W1 1’h0

Calibration sample time selection

i Q@i 3 U1 J calibration@i T 4
GIH v QA QX

00x 2A ADCH -+ Q

0lx 4A ADCH - Q

10x 8A ADCH + Q

13:12 CALSMP[2:0] RW 0
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Bit Name R/W Reset Value Function
11x 1A ADCH - Q
> H J SMP@Er Q t> T dt T

I H JhVr > v Qa i

Calibratong k ™Oy1 172 O >
o8y K

11 CALSEL RW 0 i
1x >~ OFFSET@3 4 6y
Ox E >~ OFFSET

10:0 Reserved - 0 -

13.10.11. ADC (ADC_CCR)

Address offset: 0x308
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res | Res | Res | Res | Res | TSEN | VREFEN | Res | Res | Res | Res | Res | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value Function
31x 24 Reserved
oyey+ AZ gt 1! J=] yi A& fj A&
Oy ey "
oxj A&t
23 TSEN RW 0 .
1x Al
K E ADSART=0He_ 3 =" p @i Qb T
Ry
g wvrefint&El g1 1! Jd= | g1 A& fj Al
9 " Vrefint
oxj A&t
22 VREFEN RW 0 .
1x Al
K E ADSART=0'He, 3 =&* p o QL bl T
. Py
21x 0 Reserved
13.10.12. ADC
(@)
ff | Reg
siiste | 5 IR YYYILIINIGIIgYTYoianfquvanda
e r
t
AD la o L O =
o | Cl = 349G
SR ! (& I T Ry
X I Re-
0 set
0 0 0|0|0]|O
valu
e
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0
T
é
€
¥
G
9
L
8
6
0T
TT T35TVO o
cl [0:7] o
cT dINSTVO o
7T ‘dA9TVO o
ST 13STVO o
9T
LT
8T
6T
0¢
TC
[44 INEEELISTY o
44 N3ISL o
i74
14
9¢
JX4
8¢
6¢ oNsSd40 o
01 ONSdvO o
TE NOTVO o
M.mr m mc_mm%mm ADnc_mR%wm
Ot uno O X< < O XmMmOo ™
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14. (COMP)
14.1.
A G 2A 1 % + & general purpose comparators{ COMP1 * . T COMP1= COMP2 b

Awe! QAwmp" Giwe 1 O Q@mbtimer4Tp A
% vl @ bi A& Y
A WO3N AL F1 HI GWA, 1 i

A WwO3N
A Eml s timer@PWM . i Hi Cyclebycycle@i Li =
14.2. COMP
A %A% v &' JEf da VL @h X b7 DA O
a A I/O pin
i VREFCMP:VREFBUF/3 ¢ 3 2 @16 * #
A I @ i 1/O&a timer@ VAW A
i OCREF_CLR' T ¢ cyclebycycle@@ Li = ¢
0 w0 PWM shutdown ©8j
A  COMP1> COMP2! @4 T & window COMP
A o0& 1' JQE<LH QuAYai wit T
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14.3. COMP

14.3.1. COMP

COME._INN SEL|
o ) COMRFROI COMR_OUT
COMR_CS ( o
lcoMR_INN ¥ - fl 3 > 1P
h COMR_OouUT
E[j + COMR interrupt request|
COMA_INP A (to EXTLY) i
|
o COMR_WINMODE
TIML_BRK
_COMR_EN TIML_ETR
TIML_Ocref clr
______________________ JOMPVCDIVE TIMLICL
! COMPVCSEL
Ry
: | COMPVCDI3:0]
| r-r-——-—-r——"FTF"T—"""YT—""~—>VFfY7F/———7—7——
Y oyy
@RF VREFCMP
_vcc,| NoA
COMR_INN SEL
-—t-==7 < COMR_OUT > P2
i COMR_FRO] oM. CSR
PME;%%%%%%%%:::}//AJLA- COMR_OUT 7i
N COMR_INP L, — > COMR interrupt request R
/A (to EXTIL8)
VREFCMP—— | COMR_INP SEL
TIML_BRK
TIML_ETR
COMR_EN
g 14-1% +®*" _1 g
14.3.2. COMP
T A% H VIO 0 p GPIO| é* A 1 & WOwA
% v .l Q@ p GPIOG# 1 | 1 ¢ alternate function 1~ /O pin
. O a7 i RN timerdd 1 @i ~ o
A i JVHI PWM3 N @i O shut-down
A /A1 OCREF_CLR <38 Cycle-by-cycled Li -
A Hz{d @ Q
14.3.3. COMP
COMP¥e OB AH ¢ x
1" PCLKe APBclockZ 1 7221 1| é4 wé H
COMPH | 722 ¥W0% * | o @ ¢ WO | @ &> «d D2 MCOEH ! O

PCLK LSE& G LSI E p stop®WAi TAHI "OLSE& G LSI
COMP ¥##g @i# y 3Ny 9 APB®# y 0= COMPW¥Weg T4 yo
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APB¢ y1 732 COMP| &+ i y
COMP T¢ HI T2:¥W0% H _ o) & WO . @ &5 <0, D MT@Hy

14.3.4. Window

Window% + @At T~ dw0odai e pgpH> 6. b

l QT bAY% v _ & window% * T lwodaaH I b A% M @inon-invertinge +
17 2l 6>H © . 1 bA% © &inverting Jve 1
Al WINMODEH 1 ! @NbH A% * @inon-invertinge + 317 1~ G A 110
pin G&IA 7
COMP1INN_SEL
AN
by
COMP1INN _— COMPLOUT
COMP1INP T

COMP1WINMODE

COMR_INN_SEL
AN

'y
COME_INN - >—— COMR_OUT
COMR_INP + —~
VREFCMP—— ¥©~_

COMR_INP

g, 14-2 window comparator

14.3.5.
M COMPQR &
Sleep o ~
Y " AAl QAF | | Sleep¥WA
M COMPR & ©
Stop _ - -
s " aAl QA | | SleepWA Stop WA
14.3.6.
b YA Ayt U 1 «% w8  h, Ng¢3N A QE«LlWei . «% * G
Lée AT Knz FRX.FLTCNT[15:0] hH @ig¢ 3N | @ T BQE.- Lwe ! . QE. Lw

g@ 3y , 3N a
Fyx J comp< LH | Ak « LAl Zp COMP_ENAEI = Ha
- L7 Ygbix

145308



PY32F002B & Y

COMPEN

FLTEN

_><_

* L

FLTCNT v N w (FLTCNT+1)T

g, 14-3 COMP filter

14.3.7. COMP

% H . p2dn i~ EXTIi  + g extended interrupts and events{ %A % " GOD" Ui
EXTllinese 17> 1871 XT 2 f1 A AGa’ 1 =~ a@ =~ 1 AxHI &Ei
14.4. COMP
14.4.1. COMP1 (COMP1_CSR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 | 28 27 26 25 [24[23]22] 21 [20[19[18[17 ] 16
Re | COMP_ Re | Re | COMP_VC | COMP_VCDI . Re | Re | Re | Re
s ouT s S SEL V EN COMP_VCDIV[3:0] Res S S S S Res
R R R R R
w R ] i RW RW Wi lw|w|w ) S N i
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
PO CoM
LA Res Re | Re WINMODE Res Re | Re | Re | Re | INMS | Re | Re | Re | Re P1
RIT S S S S S S EL s S S S
EN
Y —
R - - - RW - - - - - RwW - - - - RW
W
Bit Name R/W Reset Value Function
31 Reserved
COMP1 "6
30 COMP_OUT R HE 1 Er1” COMPlpd4 I & 'OBE _ 3
W
29x 28 Reserved
VREFCMP reference source selection.
VREFCMP is enabled by VREFINT_EN.
27 COMP_VCSEL RwW 0 0: VREFBUF
1: VCC, VREFINT and VREFBUF is not available at
COMP _VCSEL=1.
VREFCMP enable, active high.
26 COMP_VCDIV_EN RwW COMP_VCDIV_EN=1 will enable VREFINT at the same
time internally by PMU if COMP_VCSEL=0
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Bit Name R/W Reset Value Function

VREFCMP voltage divider configuration, VREFCMP is
divided from reference source (VREFBUF or VCC set by
COMP_VCSEL)

0:1/16

1:2/16

: 3/16

. 4/16

5/16

6/16

7116

. 8/16

: 9/16

: 10/16

10: 11/16

11:12/16

12:13/16

13: 14/16

14: 15/16

15: 16/16

25:22 COMP_VCDIV[3:0] RW
0111

21x 16 Reserved

COMP1 . I & O
15 POLARITY RW 0 oxjrb
Ixr b

14x 12 Reserved

COMP1 window ¥#A /i

OX W WINDOW %A | COMP1GF b 3

11 WINMODE RW 0 COMP1_INP

1x Ak WINDOW ¥A | COMP1@r b 3,5 COMP2
I VI

10x 6 Reserved

COMP1@i b 3 O
5 INNSEL[1:0] RW 00 0x PBO
1x PB1

4x 1 Reserved

COMP1 A& y
0 COMP1_EN RW 0 0x Disable
1x Enable

14.4.2. COMP1 (COMP1_FR)

Address offset:0x04

Reset value:0x0000 0000
31 | 30 | 29 | 28 [ 27 | 26 | 25 | 24 [ 23 ] 22 [ 21 [ 20 ] 19 | 18 | 17 | 16
FLTCNT1[15:0]

RW RW | RW | RW RW RW|RW |RW |RW |RW |RW | RW | RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res FLTEN1
RW
Bit Name R/W Reset Value Function

5% W 1 ~ oL QH
"H W APB& LSI& LSE - L Q6! U
TKQ <L MQ&HI J o,
Qv Q=FLTCNT[15:0]

31:16 FLTCNT1 RW 0x0

15:1 Reserved 0x0
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Bit Name R/W Reset Value Function

% * 1QE< L1 i

0x" BQE. Lif

1x At QE <« L1

Note: Hyo p COMP1 ENwmOHJHY

0 FLTEN1 RW 0x0

14.43. COMP2 (COMP2_CSR)

Address offset:0x10
Reset value:0x0000 0000

31 30 29 | 28 | 27 | 26 25 24 | 23 | 22 21 20 | 19 | 18 | 17 16
COMP_OU | Re | Re | Re | Re Re | Re | Re Re | Re | Re | Re
Res Res Res Res
T S S 5 5 5 5 5 S S S S
R
15 14 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PO- Re | Re | Re | Re | INPSE | Re | Re | Re | INMSE | Re | Re | Re | Re comp
LAR Res S S s s L s s s L S S S S 2
ITY _EN
RW - - - RW RW RW
Bit Name R/W Rzl Function
Value
31 Reserved
comMP2 . '8
30 COMP_OUT R . 3
HE (1 Ert” COMP2pdJ4 I ¢ O | > W
29x 16 Reserved
COMP2I &6 O
15 POLARITY RW Oxjrbp
Ixr b
14x 10 Reserved
COMP2* b 3@z N O
9 INPSEL RwW 0x PA3
1x VREFCMP
COMP2 b Ry@iz N O
5 INMSEL RwW 0x PA4
1x PA3
4y 1 Reserved
COMP2 A& y
TV ' Teb =0 HY
0 COMP2_EN RwW )
0x Disable
1x Enable
14.4.4. COMP2 (COMP2_FR)

Address offset:0x14

Reset value:0x0000 0000
31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 [ 23 ] 22 [ 21 [ 20 | 19 | 18 | 17 | 16
FLTCNT2[15:0]

RW RW | RW | RW RW RW|RW |RW |RW |RW |RW | RW | RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | FLTEN2
RW
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Bit

Name

R/W

Reset Value

31:16

FLTCNT2[15:0]

RW

0x0

Function
% W 2 ~ oL QH
" H W= APB& LSI& LSE
TKQ <L Q8HI J¢
T Qv Q=FLTCNT[15:0]

- L qe

7

A

15:1

Reserved

0x00

FLTEN2

RW

0x0

% H# 2QE< L1 i
ox BWQE- Lif{
1x At QE <« L1

Note: yo p COMP2_EN

OHJH

14.4.5.

COMP

Re
gis
ter

~® 0 =0

31

30
29
28
27

6
25
24
23
22

21

20
19
18

17

16
15
14
13
12
11
10
9
8
7
6
5
4

CO
MP

Cs

COMP OUT

COMP VCSE

COMP_VCDI
COMP_VCDI
v
[3:0]

WINMODE
INPSEL[1:0]

C~ONMD1 EN

O O X o

Re-
set
val
ue

o

o

o

o
o
o
o

o
o
o

o

Cco

1 F

Ol

FLTCNT1[15:0]

Cl TENA

Re-
set
val
ue

»hOX O

o

o

CcOo
MP

Cs

COMP OUT

POLARITY
INPSEL

INNSEL

CAONMD?2 ENI

Or X O

Re-
set
val
ue

o

o
o

o

o

CcOo
MP
2_F

Py}

FLTCNT2[15:0]

ClI TENID

Re-
set
val
ue

AP XO
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15. (TIM1)

15.1. TIM1

Ai hHY e TIMIZ* A 16y @5 U QFAE1L QE T A AY@E WD

E TayNr yoed VINGEF Ky ( RVQ naarl . Le( . % PWM § ™
NH S  PWM)

Ar hH+ ° w3 RCCH i ° w1l @hRT™Ky=LéeQx” AT N 7 A N

A1 hH® (TIML)> 1 A He (TIMX)T H™ V@i ECj LLy M ¢ EC! @2 ¢ "HA

15.2. TIM1
A 16bitb i b i Gabi b i G 0 Q¢
A 16bit! AY" H1 B M Qu GETH : 1 65535 6
A n  4AT N
U J'Q
U 7
U PWMfile 1aaA0M WAL
U bl WA
A ™RH 1oAY B
A AErv 3IN{ HAHe=shHH | G LoD
A e QPR QYR QQU1 £ AH | éw
A V' @NhHH @ 3N Jmey 6T 108
A aAAfi1pQi’ T
U “AX Qvbi bio 1 Qv Dpe Tdanv A
u AT
U J'Q
U 7
U v

A "HYw A@e* I'{A ">wmhyt @ ney* d

>

A VARY OH aa’ye Q@b Lan
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Internal clock(CK_INT) N
ETRF Trigger TRGO
ETRP Controller >
TIML_ETR | ETR Polarity selection & edge Irl1put To other timers or ADC
detector & prescaler filter 161
Hsl ITR i Slave
—>
ITR2 TRC TRG| Controller Reset, enable, up/down, count
TR3————— > TI1F | > mode
4>
TILFPL > Encoder
TILEP2 Interface
REP
register
U¢> Auto-reload re Ul
= Repetition /WU
(1]
Stop, clear or up/down |————>» counter —x >
PSC | ck C +/1 CNT
Prescaler|
CC1lI
TIIFP1 =¥ U u ccly TIM1_CH1
‘XOR%> TIL| Input filter & ol IcL |c15§) 001§$P
TIML_CHI ] T > edge detector | T|1Fp2 —> —ﬂ Prescaler| ‘ CC1 register DTG| .| TIML_CHIN
- TRe 1
TI2FPL 1> ccay,u ccaly, TIML_CH2
TIML CHZ TI2 .| Inputfilter & [TI2FP2 IC IC2P ; ﬁCZRq
_CH2 | edge detector g —%‘ Prescaler}—sb‘ CC2 register DTG| | TIM1_CH2N
TRC —»| A
s TI3FP3 - cClyu cesl, TIM1_CH3
i i< C3R
TIML CH3 | » Input filter & IC3PS )
~CHE ] edge detector |T|3FP4 i: 4% PrescalerH ‘CC?’ register TIM1_CH3N
TRE
PR it . ccal, U ccal,, oc
T4 nput filter & | TI4FP4 IC4 IC4PS : OCA4REF Output
TIML_CHE Ty O actor =3 prescaler]1C4PSy/  cca register [-OC4RE e ] TIM1_CH4
TRC —» A
ETR
Internal break event sources
g 151 41i hH+" _t g
15.3.1.
PAY A0 h'Hw @3 i A 16y Q" >0 WG O | &n A Q@b
Q b QAELI LT ebd Q % QvH @
Qs D | évs= ° w]lewnl @ T Il o/&E Qv p Kt &®
HI D fYoOX
A QY| &+ & TIM1_CNTZ
A ] éw g TIM1_PSCC
A s o0 | &+ & TIM1_ARRC
A @ Q| é* ¢ TIML_RCRU
5 0 | &7 T X Wy T 46 s L | &4 N | émn "Qp TIMx_CR1| é+
A5 0 Al y e ARPET @ J 1 | énw @ik VYodp¥%K®E A’ T UEVHe
8Dl &% E Q¢ j o egbi QW HGH of T XE TIMX CR1| &+ A BIUDISH w2 0
Hifl1 " A T AT 7O @ TFA
Quo W GEH CKCNT Ot KE J° Qv TIMLCR1| &+ A 88 “Qn A&l y
€ CENZ Hi CK_CNT¢ d®
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FYiop

J° TIMLCR| &# @iCENy @ AH - Qo1 Qi AD Q

G 16y | v i BE16y QW
HoEly Qp T KT A" T I H
g 17-2= g, 173N, ~ g °

15.3.2.

K1 @N Qe BIH Y1 655366 Dy Y & ETf 052 Aep TIMXPSCI &+ a
bR ALl @HVOA m1 ETap H ow AG
T
Hi ™ @ Qv v QoieD

CK_PSsE

CEN

JTHUUUU Uy Uy
|

Timer clock = CK_CNT

RERRRSANNAn e A e

Counter register

Update event(UEV)

F7 )\ F8(Fo FA(FB(FG 00 X 01 X 02 X 03
i

Prescaler control register

0 1

Write a new value in TIM 1_PS€

Prescaler buffer

0 1

Prescaler counter

of1fof1of1fof1)

g, 152 E

WOl QK 1w 2'HI QW GEHZ g,

CK_PSsE

CEN

U Uy
|

Timer clock = CK_CNT

Uy | 1

Counter register

F7 ) F8(F9)FA(FB(FQ 00 01

Update event(UEV)

]

Prescaler control register

0 3

Write a new value in TIM 1_PS€

Prescaler buffer

0 3

Prescaler counter

of1f2f3)0)f1f2(3)

g 15-3E

Q#AL T x 0 s U

Woglv Qk 1w 4'HL QW @H2Z g,

O Q 1t awk 0 AAD QI Xfi1 A Qo
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b & Qv At i, pbi Qv ¢ KeM ¥ Qi AYZOorF1 AT £ 1p
YA Qo, Hi f1 7 A T

p TIMx_EGR| é* A ( TAAGO AT xWAI  v) JUGHD ~ 1 @F 1 AT A T

4 TIMXx_CR1l é+ A @UDISy1 T'!' @ B A" 1¢ ~ 1w dpb | 6 A" 3

AGH A&D| é» pubisy | e 1 Njf1"A 7 Hi1 Qvx OAD Ak 0l
nOx 0AD Ak L@l © v BQOj w) %U 1 b' JU” TIMX_CRL| &+ a @BIURSH ( O" A
)N JUGYNFfi1 A" A T UEVI Hj J UF%0O@jf1aA) Tw dpQ wAi |

Q" HL 2 HF 1 " A>'Q AA

EAl AT A T Hl AGE] &+ “Al. T2 HO®QURSY) 4~ A%0y (TIMXx_SR| &

Hoa BIUIFY )

> > >

Tagn,

5

#  "QH AT w® TIMX_RCR| &+ 8y k

0 DI & Al | &+ B8 (TIMXx_ARR)
HIEA N J | &+ B8 (TIMx_PSC| &+ iy k )
PaD1 E TIMX ARR=0x36'H Q" pj & H 'y o0 A

ok psc Uy UU Uy
CNT_EN |

Uruuuyyyyy iy

Timer clock = CK_CNT

Update interrupt flag(UIF) ‘

31 )(32/33)2435) 36/ 00/ 03020304/ 05/ 08/ 07
Counter overflow H
Update event(UEV) ﬂ

g 154 Q" HZgt1 3 H ° + Dm®1

oK_psc Sy

CNT_EN ‘

Timer clock = CK_CNT

T T T

Counter register 0034 X 0035 X 0036) 0000 X 0001) 0002 OOO@C
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 155 Q" HZ2g1 g H ° + Dm®2
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oK_psc L U U

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ

Counter register 0035 0036 0000 o001 )

Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 156 QF HZgt1 3 H ° +Dw4

oK_Psc Juutuuuduyyy

CNT_EN ‘

Timer clock = CK_CNT ] I I
Counter register 1F 20
|
[
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

g 157 Q" HzZgt1 g H ° +DmN

oK_psc 1 Uuuuupuyl

CNT_EN |

Timer dlock = CK_CNT Uy uyl
Counter registr 31 )(32(33)34(35(36/ 00/ 01) 0203 040508 07
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF

Write a new value in TIMx_ARR/'

36

g 158 Q" H2 gt E ARPE=0H® A’ T (TIMLLARR=G® )
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oK_psc Ty Uy

CNT_EN |

Timer dock = CK_ONT vty uguyl
Counter register Fo ) F1(F2)(F3( F4(F5(00/ 01)(02)(03/ 04 05/ 06{ 07
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5 >< 36

Write a new value in TIMX_ARR

g 159 Q" H2 g1 E ARPE=1H@™ A" 1( 3 TIMLARR)

bji QWAL xs L WOADbLT Q O ta AADxs L BIOb T QU XF1 A
by o, T

b A~ & MQwiI EbT Q v~ ¢ "Ql &+ (TIMX RCR)A h©BH#™Qa 1 Nfi1 ™ A" T
(UEV)L ¢ %K "Qr 1T oHeéFf 1 ™~ A" T

p TIMX EGRI| & A ( TAAGGA KWAT ) JUGHI C» ! @F 1 A~ A’

4 TIMx_CR1l &+ @UDISy! @ B UEV' T Tl @ db | €% A  VABH" A&
DI &# + %UDISy [woOe jhfi1 " A" 7 ta&1 Q" KhkxE s 01 & AAD Qi
Xh ° w@ Qv Ax 0ADH ° VvQf w)
%v 1 b J° TIMx CR1| é+ A@IURSH( O A d)t 4 UGYNfi1 A~ A T UEV
Hi J UF%0OE %j f1 AAN T w  dpgatlQ 1X]| Q" HL 2 HF 1~ A>'Q A
A

EAd " A T H A®GE) &-n AL Xh( QURSH @ J) A%OH (TIMX_SR| &+ a G
UFH)O U

A @ Qw 4 TIMx_RCR| &+ a BBy k

A HIOBId @M T I8 (TIMx_PSC| &+ i)

A E @ or | &+ T AR O (TIMX_ARR| &+ A @) Kk )
Fxs o p Q- Ve TALY %I A QNT Qb
i gl ~" TIMX ARR=0x36 Hj 2 H T Qv msi RPT oe
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cK_psc Huuduiuuuduy oy

CNT_EN ‘

Timer clock = CK_CNT RRERRREERRE AN ARApaRaREE

Counter register

05_)04)03)02) 01} 00 36) 35/ 34) 33) 32( 3% 39(2F)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 1510 Q" Hzgt g H ° +Dw1
CNT_EN |
S T
Counter register 0002 ) 0001 X 0000} 0036 X 0035) 0034 )} 0033

[
[

Update interrupt flag(UIF) ‘

g 1511 Q" Hzgt g H ° +Dm?2
oK_psc UL
CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register 0001 0000 0036 0035
Counter overflow T
Update event(UEV) ﬂ
Update interrupt flag(UIF) ‘

g 1512 Q" Hzgt g H ° + Dw4
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oK_psc RERRRRERRpapapaRaRnpapanEn}

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ

Counter register 20 1F /00
Counter overflow 7

Update event(UEV) ﬂ

Update interrupt flag(UIF) ’7

g 1513 Q" Hzg1 7 H ° +DwN

oK_psc UUUUUrue ey

CNT_EN |

Timer dock = CK_CNT yuguuduyl
Counter registr 05 )(04)(03)(02) 0100/ 38/ 35/ 34)(23( 323133 2%
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TId_ARR

g, 15-14 Q% Hz g, E=0O A v Q Q4 HEI™ A’ 1

« 1/ )

PA” M ¥WAI Qi x OAD "Q s DT GO (TIMXARR| €+ )l F1 A Q¢ o,

Trtabji Q@ 1Xhfd A Qvio TYtawx OAD A Q
AT M WAp TIMX_ CR1| &4 A @CMSj W2 OHO® R o4& . WAHL . % A A%O

PQ@i ¥ N Jygt Exbi "™QHea” M WA LI CMS="01"C i "QHea” M WA 2
CMS="10"C b i b i Qe a” M WA 31 CMS="11"C

pY%WAIT 1 j T JTIMXx CR1A @DIRAbP Y E' T " AX'Y E @& "QAb

l @Qp %K Qi 0= %K Qi oHF1 A TP @ ( TaaA KWAQ n)
TIMX EGR| &+# ABEUGHF 1 “ A" T +ta1 Q¢+ Ax OAD Q ° +#» O Ax 0AD

4 TIMx_CR1| é+ A @iUDISy! @ B UEV' T Tl @ dpb | 6% A  VABH"

AED|I &+ + %UDISy [JwOe jhfi1"A 1T tar Q" KhiQE s 0 1 @681 /
Ab i abi Q

%v 1 b J° TIMx CR1| é+ A@IURSH( O A d)t 4 UGYNfi1 A~ A T UEV
Hi J UF%O0@F %j f1 AA an Tw dpat Q" 1X]| Q4 HL 2 HF 1~ A= 'Q
AA
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EAl ™A T H A®bE &+ " Al Xh( QURSH®E J) A%OY (TIMX_SRI
UFY)O U
A @ QH 4w TIMX_RCR| &+ A B8 k
A WA M T W (TIMX_PSC| & # )osi®
A E W vr | &+ AW & (TIMX_ARR| & " A G Kk )
FxXb tm Qro, GfF1 " Als D Np Q- Ve T ALt %I
T QuEe( Q* A 0550 )
igl~"jaH P wEE PT e
ok_Psc Uyl uguyl
CNT_EN ‘

Timer clock = CK_CNT

Uy

Counter register

04 (030203060303 03/ 04) 05/ 08/ 05( 04 03

Counter underflow

[

Counter overflow

]

Update event(UEV)

[

Update interrupt flag(UIF)

g 15-15 Q% Hz g1 5 H t Dmw 11 TIMX_ARR = 0x6
oK pse uuuuuguuuuuuyy
CNT_EN |
Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ ﬂ ﬂ
Counter register 0002 % 0001 X 0000) 0036 X 0035) 0034 ) 0033(

Counter overflow

]

[

Update interrupt flag(UIF)

g, 15-16

Q" HZ g1 7

H t D 2, TIMx_ARR=0x36

€ H A DB

Av QN
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cK_Psc L sl

CNT_EN ‘

Timer clock = CK_CNT H ﬂ ﬂ ﬂ
Counter register 0034 0035 0036 0035
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Note: overflow  UIF ~ T 2 3
g 1517 Q" Hz gt g H ° t D 4, TIMx_ARR=0x36
oK_psc Hududuuuuuuuu iy
CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ
Counter register 20 1F 01 m
Counter overflow H
Update event(UEV) ﬂ
Update interrupt flag(UIF) ’7
g 1518 Q" Hzg1 7 H ° +DmwN
CNT_EN |
Timer clock = CK_CNT Mﬂ_ﬂ_ﬂ_ﬂ_m
Counter register 06 )05 m@@ 01 @m@@@@@@
Counter underflow H
Update event(UEV) [

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 15-19 QW H2 g1 ARPE=1H&E A’ 7 ( Q" i o)
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oK_psc RN ARAu R R A

CNT_EN ‘

Timer dlock = CK_CNT Uty gl
Counter register F7 (78 Fo)(FA(Fa Fo(36( 35 34)(33(32( 3130 28
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

g 1520 Q" H2 g1 ARPE=1H@& A’ T ( Q" o, )
15.3.3.

HIDfF® ~ W3 "Qvbi bio, G A ThMri1 @ Eh ikE ¥ Qv Q ¢
F pfi1 PMW3NHEGT U8
YP  p¥%N+lK Qi od&i o HI QQ «x | éne ~ &D| &+ & TIMX_ARRs 0
Jl &+ 1 TIMx_PSC | &v 1 ®p % WAT BIQ /% | &% TIMX_CCRx{ 1| NT TIMx_RCR
Q& oA DO

ap

¢ Qupi YyM T TAavH X

A b QWAT %K QY o, H
A bi OWAT Y%K Qi oH
A A7 M WA %Ki o> %Ki oH b7 77 PWM@pz | ve Qw128 HET 2 p %
APWM- Q2K™ A1 M% pa” M AT 1+ mLéT MY @I b %A PWMv Qa k. A
K% | é" 1 @z o ' m2xTck
e Qris 07 ©@hH ¢ '{1 TIMKRCR|I ér @&he E™"A 1*' Tfilc¢ A
TIMx EGRA BIUGH Z d a6 . T@®xWALI  *Hfi1 1,0 e Qn @OT A Nt Yoadl T A’
T1 Xh TIMX_ RCRI| é+ a ©8 k b™ ¢ Qn

pA” M AT I M:* RCREF Q&1 "~ A" 1Al pgio aaiot n 2:MH JRCRI| &
H@3MH Q" AD b'pkuv "Q*ec’ RCRipi oHfF1 ~ A T &bi1 M?* RCR=3HI ~
A’ T f1pMvM4Ai odai o Ten 2 RCR =~ 3WOL
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I

-

TIMXx_RCR =3 andre

ke I N N N N N R R AR AN

i A S I I R

counteraligned mode Edgealigned mode

upcounting downcounting

TUTTAAAA ML NN

NNNNN - AL NN

ANANAA ANV VYL NN
TIMX_RCR=2 UEV _cp T T T T T T T T T T T T

ANAANN - VLYY NNNWNNNN
TIMK_RCR=3 UEV —sn TT TT TT T T T T T T
ANAAMA AL NN
synchronization UEV —s> T T T T T T T T T

By SW By SW By SW

Update everit preload registers transferred to active

UEV —>» . -
registers and update initerrupt generated

g 15-21) a wAi ~ A ' ©EeDi 3 TIMI_RCRDE &+ J

15.3.4.

N

(D¢

> > > >

—_

QrEEH | @' QT H 0 @8 X

7 H & CK_INTZ
v H WA 1x v VA D
v H WA 2x v A VETR
n A Ve ITRXL x A1 AhH® AP ARH+ @ ° +w bt ! @ J AhQH
TimerlLAmP A h 'H® Timer3@s °
CK_INT
“x¥WAi v 7 Beg SMS=000{ | , CEN DIRe TIMx CR1| &+ { > UGH ¢ TIMx_EGR| &
" hi Wi g1 XhET TW® E CENy ~ &1 - wHw@H 8* 57 'H CKINT
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CK_PSC

Uy

CEN=CNT_EN

uG

CNT_INIT

[

Counter clock = CK_CNT = CK_PSC

QERENERERRRR AR

Counter register

31

32)(33)(34 35/ 36/ 00/ 0/ 02}(03 04 05 06 07

rrrrr

g 15-22 WAT B > 19 H ° +Dm1
1
E TIMx_SMCR| & # @ SMS=111"Hi %¥A A QR+ @p h VI EEAT " - ai
TIMx_SMCR
TS[2:0]
T
ITRX [0)%04 Tll? Or% %\
d
TI1ED 440 mode
Ti2F Risingg, T1FP1 40 TRGI 5 E“n‘ir:;écl'“k
72| fer || Edge ) TI2FP2 CK_PSC
Filter detector TI2F_FalI|n;1 ETRE 110 ETRF§ External clock >
111 ] mode 2
ICF 15
CK_IN Internal clock
mode
TIMx_CCMR1 ‘
ECE| | SMS[2:0]
g, 15-23TI2v H i &D
TI2 ——|—,—_
CNT_EN
Counter clock = CK_CNT = CK_PSC T T
Counter register 34 35 36
TIF
Write TIF:O/
g 15-24v  H WA 17 G~ >
2
TIMX_SMCR| &+ GIECEwm 11 h %%WA Qv T apgu A ETRSEY%: Ai " -

ai
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L

H

0

2R ory
Tll? or%

TRGI 5

Divider ETRP

1./2,/4.8 DTS Filter ETRFg

downcounter
CK_|N1§
cev | G ]
[1:0] 3:0

TIMXx_SMCR TIMx_SMCR TIMx_SMCR

Encoder
mode

External clock

model o pse

External clock
mode 2

Internal clock
mode

ECE| [ SMS[2:0]

TIMx_SMCR

g, 15-25TI2v ARG

fCK_INT mmﬂ

CNT_EN \

ETR

ETRP \ \ \

ETRF \ \

Counter clock = CK_CNT = CK_PSC H

Counter register 34 >< 35

15.3.5. /

f

s

A

U

AQ 1% Thl” AQ /% | &veyadD| &+

H-T:( HZI:

s H

<

¥ 8w

aAmRQ

Q

A3N e TiXFPxZ 1 E! QAWK WAL = v @ 3 A

| &+ g lcxPST

LYOQ @

,

i 3 N

TI1IFP1 01

Ti1 Filter TI1IF | Edge ‘ ]
fOTS | gowncounter detector | TILF_Falling | |

TI2FP1

TI2F_Rising(from channel2)
Lad

TRC
)l Fromslave | 11

mode controlle

TI2F_Falling(from channel2

TIIF_ED
To slave mode controller
—»
TI1F_Risin 0

LLLRICCINP 10 |iIc1  Divider |IC1PS

11,12,/4,/8

| cc1s[L:0

| ICPS[1:0]] [ CC1E

TIMx_C

CMR1 TIMx_CCER

<

<

g 1527°Q /% bx 1 =
F1 AA Lé OCxRef( &@@®)Awmy 1 @ 9" hwd

)

3N @il 6

M ZoETix 3N 1 Xfd A< LoGEsN TxF t a1 AVI & O

<

€

4

Ve

-

U
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ccis[1

cC1sp
TIMx EGR

capture_transfer

\ APB bus \
‘ APB interface ‘
Read CCR] PAZ oA sluite CCRIH
_Read CCRI™ read_in_progress &| & x| e CRIL
Ty
_ReadCCRY

output mode

oci éMX CCMR1

Input mode ‘

register

Capture/compare shadow

(from time base)

Comparator
|—} >
CNT>CCR1

capture
:F;.'C”D p ‘ CNT counter ‘ LT:CQRl
g 15-28"Q /% 1933 o
[ CC1RTIMX_CCER
OCREF_ 0 Output
[] . 0 OC1
ocref_clr_int x0 [ Mode ——pf
ETR 10 1 Controller
CNT>CCRE Output Deag 1OCL/ DT1 y
_ Mode time {
CNT=CCR]
controller] OC1-R generatorOC]' =17
L 110 0 Output OC1N
0 oy Mode 4>1j
1 Confroller
A
TIMx CCER
TIMx_CCMR1 TIMx_BDTR ‘CClNF ‘CCqu CClE
OC1CE[OCIM[2:0] [DTG[7:0] TIMx_BDTH MOE| OSS| OSSR
0, 15-29™Q /9% 3] “( le 3)
occs
OCREF_CUR
ETRE TIMx_SMCR —» Tothe master mode controller
OCCS
CNT>CCRAOutput
- Mode Output
CNT=CCR4 oc4
Confroller| O“4REF enable D
circuit
CC4E  TIMx_CCER
TIMx_CCMRZ CC2M[2:0
MOE| 0SS| TIMx_BDTR
MOE|  TIMx_CR2
g 15-30Q /9 r . ( 4)
Q% We' A | v > AEBD| ér 44 Y Kk "HA | &
RQ WAT 1 Q A1 péEDI éwi 1t o we | &+ A
D Y% WAI | én migk 8Dl ern ALt agD| ér @igk= Q¢ 7
15.3.6.
R VQ WAT 1L Es L lexgNiT oz@E ~a QY EE 6 € Q /% | éH A
A1 Q " T Hi  Z@CexIF%0e TIMx SRl é#Z J Lib* AA™HA EA1 _ Nfi AA
b A1 Q" THCXIF%OTdJdm 1, ¢°Q %0 CcxOFe TIMX SRl é+ Z 11 CexIF=0'!

I CoxIFt & nédp TIMX_CCRx| &+ a @0 QQCO | CoxIF

CcxOF=0' | CcxOF
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Q@i @D " bMp TIl V@ "~HQ Qv S TIMx CCR1l é+ A1 £ bix

A 06& M TIMX.CCMRlo 1 TII 31 AQ@° % TIMx CCMR1| &* a & CC1S=01i
B CC1Sj w’00" A 1 Xh TIMx_CCR1| é+ wi%E

A 1 Q V3 N@E 1 4 Ve lw mA VKO JVm TixH e Lwi’ ygi
TIMx_CCMRx| é* a@ilcxFy) 3 VINpwr 5A5 H ¢ Q@H jHol 6C

Je LwBBVK ©2 5AH v Qut %8 C! @@ Fckint ') A ~ 8kKi1 @ p TILi
K ho ~wQ op TIMX_CCMRL| &+ Ao~ = ICIF=0011

A 'OTIL @@ Q r~1 g TIMXCCER| é% A" 3 CCIP=0(i " r)

A I v " v p @1 dCc0QQ Al p¥s AGQEDW QH 1+ %
B( TIMx_CCMR1| & v @& IC1PS=00)

A J TIMx_CCER| &+ @ICCIE=L 61 "Q Q" W& "Q | &+ a

A b I 4 TIMx_DIER| &+ A GICCLIEYy 5 = HAA 0

Enl A J°Q Hy

A f1 OQEDW QHI Q" @6 e  TIMx_CCR1| é+

A CC1IF %0 J(AA%O) EAdie N2A ABEQ Hi & CCUF" | 1 CClOFOD J

1
A b J7 CClLEH!_, hfi1 AAA
R I NQ o, 14 p .Q o, %0 nQQ Tw db p . Q o, %0e ©
> nRQQe T Fi1@Q o, 3U
Fx J TIMX_EGR| &+ A~ Z@ICCxGH1 ' @ TF4 VQ AA 0

15.3.7. PWM input mode

WAT JQ WA Az 1 ° N, Y1 HAm J'Q WA ay

A BAlexzN Tm a2 ATx

A 2A lex3Nw -~ O HT I 6 T

A Ta ATXFP3N Am A B3N axkWAQ dée y WA

®b1 E 4 Y TILi GEPWM3 N Gy (TIMX_CCR1l &+ )1 M %(TIMXx_CCR2| &+ )
Hi vyt bi (n"%: CKUNT@E ''= v @)

A "O TIMx_CCR1©EG ¢ X 4 TIMx_CCMR1| é # @iCC1S=01( A TI1)

A OTIIFPLEEG QI ¢ 7 1 'Q "QQ  TIMx_CCR1a = | Q4 )X J CCIP=0(i " - & ®)

A "0 TIMx_CCR2©Ei6 @ X 4 TIMx_CCMR1| é # G@iCC2S=10( A TI1)

A OTIIFP28EG Il & (Q "QQ  TIMx_CCR2)x 4 CC2P=1(i r~ Q®®)

A OO @O®E: A JV3ZNx J TIMXx_SMCR| &+ a @iTS=101( O TI1FP1)

A Jx WAL v owme y WA Y J TIMx_SMCR A 93 SMS=100

A E "Q x J TIMX_CCER| &+ a CClE=1h CC2E=1
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TI1 L ‘
TIMX_CNT1 0004 X 0900 X 0001 0002 X 0003) 0004 ) 0000
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captur IC2 capturt IC2 captM
IC2 capture Pulse width period
Reset counter measurement measurement

g 15-31 PWM  UWA H2

15.3.8.
R . WA (TIMX_CCMRx| &% a CCxS=00)i 1 ., % 3N (OCXxREF= " Z @ OCx/OCxN)i z ~
i TAJROOAN®OTO1 6] © 2 . % | é&ws Qv @ J' U TIMX_CCMRx| é
WA Z®OCXM=1011 o! AJ . % 3N (OCXREF/OCX)W®O® ' T OCXREF AJm 2W

(OCXREFDJ4 W% D> WOQ) 2 HOCxé CCxPIl ¢ r Gz N
&b x CCxP=0(0OCx 2> W®d®) ., OCx AJw 2W J TIMx CCMRx| &* A B OCxM=1001
I AJ OCXREF3 N mH
WAT | p TIMK CCRx&8 D| &+ = Q¢ e @y Kip 17 Z0%0Ch Nd + %K
b het Z@wWA 0 Nhpi @ _ % WA Ak

15.3.9.
% 1itTrri A, Lérdaay aARGEH T4 H E QY m'Q /% | &+ Gy
k" aHi . % 11 Ybi "HAYX
A N | % WA (TIMX_ CCMRx| &+ A OCxMy)> . Il & (TIMX_ CCER| &+ A @ CCxPy)
hewod . Mz@wAli p%» w Ht . Ad' @3'YE @D W(OCXxM=000) 16
& ®I W(OCxM=001) J &1 ®d W(OCXxM=010)a © (OCxM=011)
A JAAT S| &+ aE%0Oy (TIMX_SR| &+ A Wi CexIFy )

o
A N J°7 Z@in AR (TIMX_DIER| &% A @ICcxIEy N . F1  AAA

TIMx_CCMRx A @ OCXPEYy "OTIMx_CCRx| é+® 1 ¢ fET | &v p . % WA
"~ A" T UEVM OCXREF= OCx ., = ®&¢®
ap @yl @ @0 QU A Qv Q % WwWA@Eoi wAT YD trr . ADI’
% ¥WAGE 40 X
1. O Q* H (n v 1« ")

2.N° Z@QQ" 2 TIMX_ARR=> TIMx _CCRx| &+ a

3b° f1 AAA 01 J CcxlEy

4. 'O | WA &by

— 0 Q" mCCRxwWw H  ocCx® _ Ad1 U OCxmM=011
—J1 OCXxPE=0" 1 | &+
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—J1 CCxP=0 Ol 6 m 2WO®

— 1 CcxE =1 A&l
— J TIMx CR1| é+ WICENgk 0 Q¢
TIMx_CCRx| é+ { 2 gy MHb T SAQi T Lear 1T oA | &+
(OCXPE="0"t ¢ . TIMX CCRx@@& D| é+"ET gad1i KA TH “A) igN,  AeaD
Write B201 in the CC1R register
Counter register 003A 003B /BZOO
TIMx_CCR1 003A ¥ B201
OC1REF=0C1 \
Match detected on CCR1
Interrupt generated if enabled
g 1532 | % WAI  OC1
15.3.10. PWM
T Ky ~ WA @ f1 A" TIMXARR|I &+ h ' + TIMX CCRx| é+ . hi| W %0
3 N
R TIMX_ CCMRx| &+ A @ OCxMy =~ b 110b ¢ PWM¥WA 17 & o 111b ¢ PWM¥A 22 1 T 2”7
vs J¥%A OCx i PWM o J TIMXx_CCMRx| &+ GiOCxPEY A&l Z G
| 6+ 1 o J TIMx_CR1| é+ BWIARPEH 1 (P i Q&a OMMWAA)E s O 1053
| e
KEAT A~ A TOEHO | v é¢i e ~ &Dl &1+ %p Q" AD Qe 1 0
J TIMx_EGR| &+ A GUGY! 0 Dp AGG] &+
oCx @il ¢! @ TP TIMX_CCER| &% AGECCxPy J1 E!' @ Jmw D2WOQAHD WK
@ OCxuE | /[l (TIMx_CCER= TIMx_BDTR| &* A )CcxE CcxNE MOE OSSI> OSSRy @i
AT TIMX_CCER| & * @i

p PWM¥A (WA 1d ¥A 2)i | TIMX_CNT= TIMX_CCRxDJ p % 1 (8 Q Qv QAb )
@ AT &y T TIMX_CCRxVTIMX_CNT& & TIMx_CNTV TIMx_CCRx
i QTIMX CR1] é% A CMSy®iI" 61 h'H T 2F1 ~M SBEPWM3INGA" M GEPWM3

N
PWM

E TIMX CR1| é+ AGIDIRYWH®HO™E bi Q v~™i 1 A PWMWA 1GeD E
TIMX_CNT<TIMx_CCRx'Hi PWMv & 3N OCXREFw 1 ¢ _ WH b "' TIMx CCRxa G 632325
0 ©(TIMX_ARR)l . OCXREF3'Y®'1" b"' % ©mO0 ., OCXREF3 Y0 i g

TIMX ARR=8'H ~ M @EIPWM Lé h e
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Counter register (o)1) 2)3) 4 5) 6 7N 8)( o)1)
OCXREF
CCRx=4 \—,7
CCx1F ‘
OCXREF
CCRx=8 \_‘
CCx1F ’7
OCXREF 1
CCRx>8
CCx1E
OCXREF 0
CCRx=0
CCx1E ‘

g 1533 ~M AAPWM , 1| b g ARR=8

5

E TIMXx CR1l é+ @DIRyw HE bi Q

p PWM®¥A L1 E TIMX_CNT>TIMX_CCRxHv & 3N OCXREFmH! ¢ _ b TIMx_CCRxA ©Bi%s
6222 TIMX_ARRA @5 0 ©1 ., OCxREF3'Yw'1  WWAiT j T f1 OBEPWMLE

PWM

E TIMX CR1l é4 A BCMSH | WmO0HRA™ M WA (AGTHG J M OCXxREF/OCx3 N @& a D&

A1) i Qj a@CMSYy J1 % %0! @p Q+bi QH J 1 p Qrbi QH U1 ap
Qv bisbi "QH J 1 TIMXCR1| éwa@ QAP Yy MDIRY . T AL ] T TWGE

i g/, PA” M G@WPWMLe GiaeD

A  TIMx ARR=8

A PWMWA 1
A TIMXx_ CR1| &+ GCMS=0L1 gA” M ¥WAT 1 E "Q"bi QH J% %0
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Counter regiser ) 0 1) 2)(2)(4)( ) &) 7)( &) 7)( 8)(5 (4 )3} 2)( 1)( o)1)
OCXREE
OCRx=4 |
CCx1F CMS=01 ba
cms=10 /¢
cms=11 A A
OCXREF
CCRx=7 L
CCx1E CMS=10or 11 ‘
OCXREF—;
- CMS=01 A
CCRx=8 CCx1F CMS=10
CcMs=11 A
OCXREF—
CCRx>8 CMS=01 f
CCx1F CMS=10 A
CMS=11 A
OCXREF—0
CCRx=0 CMS=01
coxie f CMS=10 f
X cMs=11
# #
g 15-34A7 M ©EPWM Lé (APR=8)
AT AT M WA EBIO™ X
A VAT M OWAHL AT ET @i i Q Jy Sye” Qb Tbi QnTi:
TIMX_ CR1| é+ A DIRyHGE & %v1 T i 2 HM@® DIR> CMSy
A jo E RA” M WAHQ QFi+wm hetlj! ~“@l' = gx —b* 3 Q¢
B0 22725 O 1 OO (TIMX_CNT>TIMX_ARR)l . Abj h A &bt b ™Q+* pgbi Qi
E6hAAPI Q@ —b* NOA&G TIMX ARREI® ™ 3, "Q+ 1 Ab ~ AL Hj f1 "~ A" T UEV
A Er A" M wWAE3 WA |1 8T pko Que F1 A T A( J TIMX_EGRY A BEUGH )
Xhj p Q Y AlG Qv o
15.3.11.
AL AHw (MIMLE 2 . b W 3N1 Xhizaan | @ HWAs | 1 H AR
R™MAL T AZ P Q 1@ w7 ECHEE GOW QEAH 30 ARG HMY Q™nH
J TIMx_CCER| &% A ®iCCxP= CCxNPH1 ! @w% A .~ Vs ©OIl63 . OCxai
OCxN)
l 3N OCx= OCxN P00 g T i ° X TIMXx_CCERI| & # @i CcxE= CcxNEH I
TIMx_BDTR=> TIMx_CR2| &+ A @ MOE OISx OISxN OSSI= OSSRH I 265¢ 194 CV
7 R OCx> OCxN@# "~y =_ Ti1p "Q IDLE"& HMOEi =~ 0)™n xq
a'H J CcxE> CcxNEyNaJ1u™ni b' ép 2 1, J MOEY % A ® A

8y BWI™N A1 H DTG[7:0] v a3 N OCxREF!' @f 1 2 ., OCx= OCxN b " OCx= OCxNmw &

@ X

OCx ., 3NmvazN a1 BT o " MivazNel "-&d Aa
n

A
A OCxN . 3NmpvazN rir EfTEG "~ Mi:vazNGi -6 A&
b & 23E ®Q® | Ky (OCxda OCxN)y . j hfi1  ZwoEr '
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i° " Agl "7 ™MAaAq4w@  3NsE vazN OCxREFe @ (5 CCxP=0
CCxNP=0 MOE=1 CcxE=1Xh CcxNE=1)
OCXREF
OCX ‘
|
OCXN \
<—» delay <> delay
g, 15-35V ™n & JE
OCXREF
OCX \—‘
| |
OCXN <«—> delay
g 1536 ™n Léa =2z
OCXREF
OCX
OCXN \ <«—»| delay
g 1537 ™n Lea oz * i
Y% A Gi™MNAaH T7 a@h T+ TIMX BDTR| é+ A GEDTGHAY U
OCxREF OCx OCxN
n . WAI (AJ . % & PWM) 4 TIMx_CCER| &+ @i CcxE> CcxNEH | OCXREF
I Q@ hb  OCx& G OCxNG: | ATl apl . 152 @IWHIipe A i . A

: etilé (@b PWMaG G 6G®IW) P AATT 1 HA . 2 HI:DARQOdWE &/ @@ Ws
V ™R G
Fx EE /&l OCxXN(CcxE=0, CcxNE=1)H1 Ej hr’ 1| E OCXREF®@Q HN o w @b b
CCxNP=01 , OCxN=OCxREF P A 1 E OCx= OCxN /AT H(CcxE=CcxNE=1)i E OCXREF %
HOCXx®@Pa OCxN r 1 E OCXREFH'H OCXN W & @

15.3.12.
I 7 @ GF 37 hHY F1 @PWM3N D@1 ' A bAA W i1 1ss
wH @ . E wgHL AAD W PWM | XNTA =~ hemcGy'd O @ ©
Py MCU T A . WA
E At T HiOQ vl yi . A 3N33@d2W3N h Mo n Ky i
OCx> OCxN . jipa H 2aHZ®dOI Wi
on' af VAOL da@iog OX
A CPULOCKUP
A SRAM™ y > 3N

A 1+ csSS” 1 WH failure’ T
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A [ 5 % H OB

ddeyga b " B MOEY wH 4 TIMx_BDTR| é+ A BIBKEY ' Q@ &l T
V3 NGl ¢l @ la Al év ABIBKPYy 'O BKE= BKP! @a H W@ E 3 BKE
s BKPyHi p~* e h®1AAPBH v QWA 1+ % ME AAPBH v Qeda ¢1*

s + Ry
t WMOET +~! QT at©® ph 3N@ATp . M)2atli 4@ TIMxBDTR| &+ a)e
47 Awa gD AWa g > hpatzN=agp3zNeg fia : @ b' EEwmHH
MOE=11 , . Ee 0o a3 AAHM"Ym)ET ~ * @ T owm VO ae 3N G o
ag 3N
EAA H(p VM, N hBD Wh ®F VAY
A MOEy at ] '« N |, k2nd'6 M T6davyT6( OSSIly O) A= 6&p MCU

B o4 HOt Q@

A i MOE=01 Y5 A .4 TIMx_ CR2| é% AIOISxy h@b W b* OSSI=01 . h
He OA& 1t A, DIwW
A EE WV . H
U X kreygTtdoneu oMzl ) T at HAIL o EhHY =®H Hi %
1T Q6
U b hHr@H St épt ™N1 &*" Nh A1 Q1 p™neci QOISx> OISXN Y "Y" @&
W 0 , ME o/&p MU i1 0Cx= OCXNGG { 2aH 0 @QEDW Fi+ w
Aa g MOEL ™Nn'H % WU i P((E 1 2A ck timBiH « Q)
U b* OSSI=0i h'H* A& . 1¢_ 3YA . Y& f{ CcxEm CexNEe w Hi A&
i v
A b' J° TIMxDIER| é+ A @iBIEy1 E "6 %0 (TIMX_SR| &+ A GEBIFY )’'1"HI |
1 AAA
A b' J° TIMx BDTR| é+ A@AOEH1 pi A~ A" T UEVHMOEY s LJy peaeb!
@7 Qé ¢, 1 MOEDJA3'YH =~ WKJTPy%HI A=6'GQ@ 7pGuvA 1 &
I @"H V20 LG . AQeyH AaTHGH T
Fx VI WO® AQi E VOOHI j T aHE s aa T) J MOE a Hi "5

%0 BIFj T |
' @' BRK fF 1 1| E@OOI 6T ! AY G h' TIMx BDTR| &+ A GiBKEY Ak
- V> . 1N > A hN 371 @3 z1Yz®G E6 1A J° A U
vQ(™N Y1 OCXOCxNI &= =~ B@i' 61 OCxM 41 Al =16) 1A Q@ TIMx_BDTR
| @4 A GELOCKY1 ks13i A O 4 p MCU® yo LOCKHET WNep K
Pgl ez @i  ha
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OCXREEFE

OCx

(OCxN not implemented, CCxP=0, OIszlP

OCx

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

(OCxN not implemented, CCxP=1, OIszl} .
OCx

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

OCx

OCxN delay. delay
(OCXE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, @sXﬁ:l) "> delay

S& ~ delaj«>  <ddelay [«»{delay

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

OCx \—!
T L[ e ey
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

OCx —‘
OCxN —\—‘

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

g 15-38¢ z @

15.3.13. OCxREF
M: ANh@ 1 J TIMX_CCMRx| &4 A MZ @ OCXCEH w 11 T 2 7 OCREF_CLR_INPUT
VM @ 3 WHOCXREF3N T H1 OCXREF3N N3'YwH ™~ A1 i K "Qo, Afi @G A’ T
UEV 1 TET I . 9% = PWMWAL aj T 12 AJ WA

& OCREF_CLR_INPUT! @

ETRF(ETR~ Lo )e ko)

H

J TIMx_SMCR| &+ A 8 OCCSH | j OCREF_CLR=

@bt OCXREF3N! @i A% wi@ 11320 oL Ht ETRO Abix

1.v A Hmo J&ir X TIMX_SMCRI| &+ a B8 ETPS[1:0]=00

2.0 Bv H wA 2x TIMx_SMCR| &+ A G ECE=0

3.v Al & (ETP)= v A L (ETF) @i Q A

i gl ~" EETRF Jww HI MZj 2 OCxCEU®&| OCXREF3N ®0A p AaDat hH
TIMX k2 PWMWA
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15.3.14.
Ep A
Ht P
® Gl
1
EAi

| @4 BCOMIEy1 . f1 AAA
EA1 COM 1T HI sYja Ji OCx= OCxN

(CCRX)
Counter(CNT)
ETRF ]

OCXREF(OCXCE=0)
L L L
L]

OCXREF_CLR / /ocvaEF_CLR

becomes high still high

OCXREF(OCXCE=1)

g, 15-39 I TIM1 88 OCxREF

PWM

i ¥ . H1 H 6 OCxM CcxE> CcxNE p A1 COM commutation’ T
H e &D| éwy T8l @ %X JUBi ¢ Ji Xpa AH 2 HU®A
CoOM!' @ J TIMx_EGR| é# @iCOMy* Tfd1 1 ap TRGlII "r~+ T+

COM' T Hh J A%OH (TIMX SRl &+ A BECOMIFy )t Hb*' T

15.3.15.

47 TIMx_DIER

W\/M
Counter(CN /

OCXxREF
Write COM toﬁ
COM event
CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCxNE=0
OCxM=100(forced inactive) " OCxM=100

Example 1ocx

i N e

OCxN
CCxE=1 Wgt%CCB’ZNE i%i CCXE=0
CCXNE=0 and OGxM to CCxXNE=1
OCxM=100(forced inactive) OCxM=101
Example ZOC
OCxN
Write CCxNE to 0
CCxE=1 CCxE=1
CCXNE=0 and OCxM to 100 CCxNE=0
OCxM=100(forced inactive) \ OCxM=100
Example 3pc

—
OCxN ’—‘ ’—‘

g 15-40/U¢ f 1 | COM Giee D (OSSR=1)
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DT WAe OPMZT 8 A ynr WAAG A: e v WA b Q" e Z Axdl Xp AN
2V { @aHeo £1 AT K!' Y2i "

I Q@ KWAI  wkD Qiip | % WAGG PWMWAIT f1 Lé 4 TIMx_CR1]| &+
BOPMYN Opi ¥wWAI ~ ! @ Q" pi A A T UEVs DY B

KE% Omnp Quo DO&j aH é¢1f1 AT° k0o eERH**pMé AZ10 b
T JdX

A bi "QAAYX "Q" CNT<CCRxV ARR(: . §5,0<CCRXx)

A bi "QAAYX Q" CNT>CCRx

OQREFR

L
oa C

-

<+«—>
tDELAY tPULSE

TIML AR
TIML_CC

© Counter

v

g 15-41D 1 = WA GieD

®b1 E R TI2 Vhis<d  Ai"-~ADi & teaed1 g OCli F1 A ¥

truLse @Y T °

Er TI2FP2Aw A 1

A J TIMXx_CCMR1| &+ a @i CC2S=011 "HTI2FP2T 4 TI2
A J TIMx_CCER| &+ a ©8CC2P=01 A TI2FP2{ z s 4i " ~
A J TIMx_SMCR| &+ A @ TS=1101 TI2FP2A wmkx WA [ + G A (TRGI)
A J TIMx_SMCR| &%+ A @ SMS=110( A ¥A) TI2FP2 1 kO 'QH
OPM@GELEér " % | 67 @QO” h( a H '= Qv ° w)
A tDELAY* TIMx_CCR1| é+ A @& h 6
A tPULSE* s 0 6> 5% 66 T 6h 6 (TIMx_ARR — TIMx_CCR1)
A BhEA1 % W H f1x 0 1@milé E 7Qn O&H f1 Ax 1 omiLéy
X J TIMX_CCMR1| &+ @OCIM=1111 JVPWMWA 2¢: Q & 'Os A&l | &
H X A TIMX_CCMR1A B OCIPE=1> TIMx_CR1| €+ A BIARPEYt o p TIMX_CCR1| €+ A
I "% 61 p TIMXARR| é+ Al "5 0 ©1 J UGHr f1 AT A T1taMEp
TI2i & Av AT &eAa | CC1P=0
P A®DAl TIMXx CR1| é* A ©GDIR> CMSyZ JH
t mE AT 1 AQo 4 TIMx_ CR1| é+" A @OPM=1L gi A~ A" T(E Q" xs 0
6 O)HYy B Q
OCx
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poi WAV 1 p Tix Vb -, 4 J CENyQk LD Q+ t o Qvs9% 6 i
"HAf1 7 . @ Q YT PRTHA hogH -« Qi+ %E ~ ~ 1 & ©GE¥on & HtDELAY

b @Q@wnaH ., Léi!' @ J TIMX CCMRx| &%+ a @B OCXFEY § %'H OCXREF(> OCx)" i
©Zxd0j WO % GEl' 1 | @wilé % w HwLé T  OCxFEE p 4w PWM1 >

PWM2¥AH A7

15.3.16.

OA Hi AWADIA | T xb' QvEp TI20EE ~ Qi , J TIMX_SMCR| &+ A @8
SMS=001yb " Ep TI1L ~ Q. 4 SMS=010¢b* "Q+a Hp TI1= TI2 ~ Qi . J
SMS=011

J TIMx_CCER| é* A @iCCIP> CC2Py1 ' @ "OTI1= TI2l 6 ph " Lol am
Ve LAY
BA VTIL= TI2 17 Amw A HDE £ v~ table3st Bh Qv T4k 0 (TIMX_CR1| &
WA BECEN=1) . QW' Y%Kp TIIFP1G TI2FP2i @G @ w 0 TIIFP1= TI2FP2T TI1= TI2p

Ve Ls 1 ¢i o@zNYPb =@« L= ¢ | TIIFP1=TIL TI2FP2=TI2 { Qb A J3N
G w o zifF1T QI sAbP3IN 90OBA VINDW w 2z Qrbi &b QuaH T
M TIMx_CR1| &+ GWiDIRY Tzwm o4 j1 Qrie TILQ & TI2 Qaaa He TIl
s TI2 QU py VM1 (TILG a TI2E w h A \ DIRy

A vl EAwAe i BRATT AVOAbL O H YP~ Q¢ Ep 0 TIMx ARR
| &+ 5 O Oe A Q¢ QAL 1 4T 00 ARR Qi ai ARR 0 Q) A@pAD Qe
0 J TIMX_ARRp2 ~ | "Q # % = oo b Qe AN, s OMKTADW A
wWAs v H WA 2) kit % T2 HHA p AWAIi 1 "Qrotw A W@ ysAb s
DB + % Q- Gk DAY " A v @y J "QAb 5 @leyw ' GEAD MZ i °
AR TEAT S TILs TI2j 2 He'Q

15-1 "QAD yuA. H 3N GERM

Active edge Level on opposite signal _ TI1FP1 signal : _ _TI2FP2 signal :
(TILFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling
Counting on High Down Up No count No count
TI1 only Low Up Down No count No count
Counting on High No count No count Up Down
TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
TI1 and TI2 Low Up Down Down Up
Av @u A vl @ i /bMCU T oaj v A& Hi 1t =~ h/AEr % " NA H 08

TO . Q QE3NI zzuwi” {ge¢whAl T A * | @MsA3ZN " 4 el @QHE
i A AA VX A A Quey

igl A Qi HAGHh e I ~" ™QzNDEF4 A E T""E O« rH
"THOT bM "H @y ™HO!' T hpeyH Gy J A QeHF1 p A&eDaAIL GC3h Jb
P x

A CC1S="01(TIMX_CCMR1| & * 1 TIIFP1T m TI1)

A CC2S="01(TIMx_CCMR2| & * 1 TIIFP2T m TI2)

A CC1P="0'(TIMx_CCER| &+ | TILFP1j r° 1 TIIFP1=TI1)

A CC2P="0'(TIMx_CCER| &+ | TILFP2j r° 1 TIIFP2=TI2)
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A SMS=011(TIMx_SMCRI| &+ | A®LE Jvzpi "r=2i ~r&OQ)
A CEN=1(TIMx_ CR1| &+ 1 Qv A&l )
forward jitter backward jitter forward
S %t S Y [
S e S B
Counter up down up
G 15-42 A4 v WAT @i Q" "HAh e
forward jitter backward jitter forward
TI1
w1t O Y 1 O B O
Counter 41417
o]
do;ﬁjlﬂrlj up down
@ 15-43ICIFP1r @i * i £%WAh e
ERHY J&Ad vi1 EWAH QéeyH E Wy 33U A M A Jp'Q WwWAGEH Hy
b @d HAA v TE 1 évd®zUe Yy 1Ty Yyl Y 4 p@EA W
T A% @ P Qb A T ©E 1 ' @Yt d h ©TH . Q" bt T @ o @QH Q Ed

€ MsA VQ | érneQ 3No T vQoh Xh! @ P AhH+fi

15.3.17.

TIM_CR2| &+ G TIISH t bl 1@ ve Lv 17 A B M1 A4 @E3A U

% TIMX_CH1 TIMx_CH2= TIMx_CH3

1%
Qa

aa itz 1mrAOGhHe© VT 1 b Ad 3Q
15.3.18.

A1 AhH+eTIMIZF1 PWM3N 0O Hi ! @E P A 7 tmerAwpi £h H+ b
i ney* 3AhH+ JbeCCl CC2 CC3 Aad i T e A
TIMx_CR2| é+ A®ITIISY! OZ1 noi £REhH*bH'Q A3ZN

KWAL 17 e ywA x AV TIIF.ED %E 3A e wpHI Q¢+ Ax 0AD
QR T Fd A" N VMY Mwpa AGEH 9

i Z£hHe i B'Q /% 1 JwQ WAL 'Q 3VWTRCe @ 15447 Q 6ri” bA
VWP OWH a A7 y Gz U
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i ZFhHY ! @it p . WAF1 AT 1 AT ! Qs A ACOM TZi12pw A1
h H+ TIMLR A GWR&1L & AhH+fi1 PWM3N U t %1 AR H# 0 AY W A"Y
h i e % o PWM¥AZecfri1 A" T 1 AT’ TRGO . " 4 hH+ TIM1

Yex n v i TIMxhH+ i1 0 %Ky n Vi Al wpes® AYhOEH 1 v 1

i © h'H+ TIMx©EPWM  J

A J TIMx_

CR2| &+ @TIISy w1 JAsAhH+ 3 & TI1

A H9 AY x J TIMX ARR®Tw? 6( Q" 0 Tit@vp | ) 45 e Az Q
e QU E 22eyH i GbKwp @IH
A A 1w'Q WA ( A TRC)X J TIMX_ CCMR1| &+ A CC1S=011 b " ( '@ JQE-
Lw
A A 2 PWM2WA I XU ® 0 84 HY J TIMX_CCMR1| &+ a %iOC2M=111> CC2S=00
A 'O OC2REFA W TRGOIi © A . x J TIMXx_CR2| &+ a & MMS=101
R A0l 1 éw TIMLat* ©@EITR Vo T A® 3t h'HY AY w1 PWM3NIT Q /
% i 3N Bi(TIMx_CR2| é+ A CCPC=1)i @ H A i COM’ 71 (TIMx CR2| &* A
CCUS=1) p K COM’ 11 i ¢ @PWMi 4y (CCXE OCxM) ! @p/ n OC2REFi " ~
wixn ADY 2 hKX
TH1 ]
TH2
TH3 S
Counter(CNT)
(CCR2>/|/4//|//|/4//|//|//
CCR1 C7A3 C7A8 C794 C7A5 C7AB C796
mevsocREF | [ | [ [ L[ L L L
com ] ] ] ] ] ] [
oct — WA [
OCIN | I
oc2 TR
OC2N
—
O T L
OC3N | |
Write CCxE, CxNE / / / / / /
and OCxM for next step

g 1545 neyr i £ e
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15.3.19. TIM

=

TIMxh H# T 2 pr T¥AT > AUV G A2 xe gy WA i WA= A WA

pAd A A R THI QvsEB ° wiz A  DpyaH b TIMx CR1| &+ @

URSYHWH1L f1 A~ A’ T UEVYH o AQGE | &+ (TIMX_ARRI TIMx CCRx) ~ A~
pQi BeeDAl TIL MG "~M bi Q@ | x
A A 1@s 4 TIn@E " 1l Ve Lw@iVK({@ aAlj VY M« Loty %3y
ICIF=0000) A "HAAj £ °Q = +#1 AQj lJ CCI1SYE O J3Q 01 0

TIMXx_ CCMR1| &+ A CC1S=01 J TIMx_CCER| &% a CC1P=0@ hlIl 6 E s i " r)
A J TIMx_SMCR| &* A SMS=1001 J h H* wm¢ y WA Y J TIMX_SMCR| &+ a TS=101
OTILA®R 0
A 1 TIMx_ CR1l é# A CEN=LI k 0 Q-

Q" AD8Qy H Qtae*W 7 TIL, R AP "F~y%HE Qv | texo
AAD Q a Hi A %O(TIMx SRl &+ A @TIFy) 41 i QTIMx DIER| &+ A TIE( A A&l )
O J1f1 AAA 0

i gl Es 0 | €+ TIMX_ARR=0x36 HG®EO A p TIli "~> Qv @lh v ye A 'H
n“2: TIL VM@ a g >

CK_PSC |
uG I
count dock = ak_ent=akpsd | || [ | ][] [T LTI LT

Counter register 31 @E@@ 36 @@@@@@@
TIF ’—

g 15-46¢ y WA GH D

YEoA B M WA Qe

pbi ®aeDat QrEp TIlwHHP i "Qx
A A 1@s 4 TILi @H> W 4 e Lv VK ( a@atj -« L1 "A@3 'Y IC1F=0000)
AHAA] A1 7°Q  ° v AQ| J CCiSy1:z O J1'Q 01 J TIMXx_CCMR1

| &% Ao CC1S=01 J TIMX_CCER| é+ a CCIP=1@ hl ¢ E s L H> W)

A J TIMXx_ SMCR| &% A SMS=10L1 JhH+# w i WA Y J TIMX SMCR| &+ a TS=101
OTILAW V0

A J TIMXCR1| é# A CEN=Li k0O Q¢ p { AT 1 b* CEN=OI , Qv jikoI]j

A VD Wb M
E TiiwHt Qv AD8™Qp H QU ATy _yB Q E Qv ADay BH A
TIMX_SR A G TIF %o.J
TILi "~> Qv h yBe @aHn > TIL VM@ apd
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)

TI1

CNT_EN |
Count clock = ck_cnt:ckj)m

Counter 34
me ]

Write TIF = O/

g 15-47 i WA GEH 2

]gg

VM A T A Qe

pi  GEeDA1l Qip TI2 V@I "~ADb i Qx
A A 25 4 TI2@ 7~ Ve Lo VK( Al | vy M« L+ 3°Y IC2F=0000)
AHAA] A17°Q ° 0 R J CC2SyEz O JVQ 01 J TIMx_CCMR1|

&" A CC2S=01 J TIMx CCER| &+ a CC2P=1Q@ hlIl ¢ E s L H> W)
4 TIMX_SMCR| &4 A SMS=1101 Jh H" wm A WA QP J TIMX_SMCR| &+ A TS=110i
OTIRAW Vo

ETI2, X Ai "~Hi Qv ADpsng H Vi Q aH JTIF%0O TIR2i "~ Q-
ko Qe ©@aHI n"23 TI2 JVYGE ap o

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

g 15-48 § WA GH 2
2

v H WA 2! @l YkWA(L H WA 15 A WA v) [ Hi ETR3N 71
Av H @ 1 peywA i WAG AWA' @ O° A VAW A v j & M
TIMx_SMCR| é* @iTSy 'OETRA & TRGI
pi  “eDAl Ap TILi, XN Ai "~1 Qv op ETR®Y% Ai "~bi "Q K
1. TIMx_SMCR| é+ Jv A VDX

—ETF=0000x = G« L

—ETPS=00x j © =

—ETP=0x s { ETRG& " ~1 J ECE=1&T v H WA 2

2. Ybi U u s L TimEE -y
— IC1F=0000x = @~ L
— AHAAj ETQ ° Mo A
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—J TIMx_CCMR1| &% a CC1S=0Li O J'Q ¢
—J TIMx_CCER| &% A CCIP=0@ RI 6E s Li ")
3. J TIMX_SMCR| &+ A SMS=1101 J R H" ® A WA J TIMXx_SMCR| &+ a TS=10Li OTI1

Am 0
ETILi ., X Ai " +~Hi TIF%0 J1 Qv ADp ETR@E "~ "Q ETR3N @G " r~>
QFbh ¥y ©AHIL nT<: ETRP M GEE a g >
Tl
CEN/CNT_EN \
ETR I
Timer clock = CK_CNT=CK_PSC (} {T
Counter register 34 35 36
TIF \
g 15-49v H WA 20 A WAT @i >
15.3.20.

TIMAHe g~ 1 72 timerGe ¢ 66 117 E ARHeIZ:3%WAHI E! @QMD AJ

a
22 K WA GER He @i Qw ey k0 yB&H M"HA
15.3.21.
EYQ 3 WAHI i QDBGWe A DBG TIMx STOPGE J1 TIMx Qv ! @A A* WTAGG
yBTA
15.4. TIM1

15.4.1. TIM1 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
31x 10 Reserved
H ° +D
2gyhephH* H (CKINT) 't ™MRn'H =1 ™
9:8 CKDI[L:0] RW 00 g =R (CRINT) .
NAd * BQE« Lv (ETRTIXAT B ~ H o
Ys e
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Bit Name R/W Reset Value Function
00x tDTS = tCK_INT
0l tDTS =2 xtCK_INT
10x tDTS =4 x tCK_INT
11x 321 A A J
s D Bl H
7 ARPE RW 0 0Ox TIML ARRI| &+ = @A"
1x TIM1_ARR| &+ VAT
OA" M A
00x ~ M WA Q" 9'QAb y (DIR) | &b i
Olx A" M WA 1 Qvlosbi=bi 1Q J
E )
(TIM1_CCMRx| &+ A CCxS=00)d . % A A %0
Ht Epg ™M@+ bi QH J
10 A" M WA 2 QvlTesbi=bi Q Q
6:5 CMS[1:0] RW 00 W @sbisbi QW . O
(TIM1L_CCMRx| &%" a CCxS=00)d , % A A %o
Oyt Ep "Qubi "QH J
1Ux A" M WA 3 "QvlTesbi=bi Q Q
T osbi=bi Q  Jwm | b
(TIM1L_CCMRx| &%" a CCxS=00)d , % A A %o
Oyip "Qvbi=bi "QHz A
Fxp "Q" Ak H(CEN=I) j 61 X ~M WA Q
AT M WA
A b
ox Q@ bi Q
4 DIR RW 0 Ix Qebi Q
FXE Q" Jwma” M WAGA " WAHL y
WRE
DT~ WA
3 OPM RW 0 Oxpatl"A THI QujyB
Ixpat i KA 1 (] CENg)HI QuyB
TA 09
T § ‘OUEV' T &
Oxb B f4 "AAA 1,1 vy " TF1 A
“AAA 0X
2 URS RW 0 G Qro, [io
¢ J UGH
GKWAI v @ A
Ixb & f1 " AAA 01 _E® Qro, fi of
1 AT AAA 0
"B A
T ye [ B UEV' T G |
1 uDIS RW 0 Ox b1 UEV " AUEVy T*7 vy '~ TFf1X
6 Qr o, i o
¢ J UGy
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Bit Name R/W Reset Value Function
GRWAL  vF @ A
A GO & JE G wE 6
1x" BUEV jf1 A" 71 8D]| &
(ARR,PSC,CCRX)3 'Y E C @i
b U7 UGHaGxWAI A, " A THyl
Q= v A Dp
bl QH
vx B Qe
0 CEN RW 0 EX AL 3
Fxp 1 J4° CENyoeirv H i WAs A
WA ET TA AWA! @ L5 . T J CEN
H
15.4.2. TIM1 2 (TIM1_CR2)
Address offset:0x04
Reset value:0x0000 0000
31 [30 29 28 27 26 25 24 [23 [22 J21 J20 [19 18 17 [16
SRe Res | Res Res | Res Res | Res Res | Res SRe Se SRe Res | Res SRe Res
15 [14 13 J12 J12  J10 9 |8 7z 16 [5 14 I3 J2 J1 TJo
Re | OIS | OIS3 | OIS | OIS2 | OIS | OIS1 | OIS | TI1 MMS[2:0] RE | CCU | Re | cCP
s 4 N 3 N 2 N 1 S S S s C
- |RW [ RW [RW [ RW [RW | RW | RW |RW |RW [ RW |RW | - RW RW
Bit Name R/W Reset Value Function
31x 15 Reserved - 0 391 D4wO
14 0lIs4 RW M "6 40C4 ., ) v OISly
13 OIS3N RW 0 M T8 30C3N . ) v OISINY
12 0IS3 RW 0 M T8 30C3 ,) v O0ISly
11 OIS2N RW 0 M T8 2(0C2N . ) v OISINY
10 0Is2 RW 0 M T& 20C2 ,) v O0ISly
M "8 1(0CIN )
0x E MOE=0'HI ™na QOCI1N=0
9 OISIN RW 0 1x E MOE=0'H1 ™na OCIN=1
Fx T4 J° LOCK(TIMI_BKR| &+ )1 1 2a& 3
o gjit Mo
v T4 10C1 | )
Ox E MOE=0'HI b* h X” OCINI , ™na OC1=0
8 oIs1 RW 0 1x E MOE=OHi1 b h X”~ OCINi , ™neo OCl=1
FXT4 J° LOCK(TIML_BKR| é* )1 1 2& 3
o gji Mo
TIL O
. TS W 0 0x TIM1_CH11 b T ‘ )
1x TIM1_CH1 TIM1_CH2= TIM1_CH31 0 Jadco
m <
6:4 MMSJ[2:0] RW 000 3wA O
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Bit Name R/W Reset Value Function
byts: Op3WwAi 0 xhHwGEag 3U
(TRGO) ! T @4 T b
.
000x ¢ y QTIM1_EGRI| &+ @iUGYH 713 AR A
(TRGO) b A R+ ywWAT Gx WAL )
F1 4yl TRGOi WigN~ Mh @k y
hd Aa
001x &1 Q "Q Af 3N CNT.EN 12 Am A
(TRGO) @H
pa H kos ARH# &i xhHe @ A1E
Qv Al 3NT CENi " y= i WAi W a
VINGE  GF1 E Qv Al 3N pi
A VHI TRGOI h& A& 1 O 3Kk
#wA ( TIML_SMCR| &%+ o MSMy @i )
Olox " AQ AT B A J(TRGO) &b
AZRhHw@iH ' @ T A AxhHw @ ° -«
Ol1x % T Q fAAal KQ & K% &1 Hi E
J CCLIF%OHOT ETJ4® ) A
A* T (TRGO)
100x % (QOCIREF3 N 12 A A (TRGO)
101x % (QOC2REF3 N 12 Am A (TRGO)
110X %+ QOC3REF3 N 122 AW A (TRGO)
111 % QOC4REF3 N 122 AW A (TRGO)
FY X
1x hH® = ADC@IH o X /& @i @3 h H+ @
3N Xpl @H] oW
2N3xhHjpa O41i1 3wAz Iwi ox
hHe @Ky
3 Res - 0 391 D4 ®O
Q /% i A O
Oxb*Q /% i yfi wi(ccPC=1n E {
J COMy ™ AEC
2 CCus RW 0 Ixb*Q /% i yi wi(CCPC=1) | @
4 COMy & TRGIi
i Al "~ AEC
FX HEMUOR | At
1 Res - 0 391 D4 ®O
Q /% iy
0x CcxEl CcxNE= OCxMyj 1 )
0 cepe RW 0 1x CECXEI CcxNE= OCxMy i X 1/
a| ECEp J° COM
yoo A
Fx BEMuOW | o A1
15.4.3. TIM1 (TIM1_SMCR)

Address offset:0x08
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Y

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

5

3

1

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

31x 16

Reserved

15

ETP

RW

v

"HA
0x ETR|

Al G

r

y Of

by >Waai
1x ETRr bt HoWaai -~

¢ ETRG 0 ETRG b

n

~ 7
®Q

~
- wWw

T A

A

14

ECE

RW

v

Ox v
Ix v

H  AFt

;=

H WA 2j A
H WA 2//& |

H

Q" TAp ETRF3 N BEHO Q-

p=

WA 2

13y 12

ETPS[1:0]

RW

00

v

A

081 1/4
E 6 v
0ox

H

A

"R

01x ETRP
10x ETRP
11x ETRP

H

1]

' gEE 2

g4

)

A 3N ETRP

"o

s A TIMICLK
Wl @ A1 @ HETRPEE

T oo

11x 8

ETF[3:0]

RW

0000

v

0

NN -

PO QM
0000x = @~ L+ 1 p fDTST
0001y fSAMPLING=fCK_INT, N=2
0010y fSAMPLING=fCK_INT, N=4
0011x fSAMPLING=fCK_INT, N=8
0100y fSAMPLING=fCK_INT/2, N=6
0101 fSAMPLING=fCK_INT/2, N=8
0110x fSAMPLING=fCK_INT/4, N=6
0111y fSAMPLING=fCK_INT/4, N=8
1000x fSAMPLING=fCK_INT/8, N=6
1001x fSAMPLING=fCK_INT/8, N=8
1010x fSAMPLING=fCK_INT/16, N=5
1011x fSAMPLING=fCK_INT/16, N=6
1100 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
W E ETF[3:0]=14 & 24 & 3'Hi DTS AN A b
CK_INT My

L

ETRPGIQE « L

I N

Py he

o

y

ETRP 3 N

A'QE I La

A A T

A

' s Z1p
NOLI I

AT

083

&

-

MSM

RW

3 Jx WA
OxnAt
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Bit Name R/W | Reset Value Function
X A VTRGDHI @ 1 & ~ 1 @B pE hHu(
TRGO)BLE GIE~ h H® = x h H+ ©ia ¢ ¢
TRGOC M 0"H ARHwage  Ap @ ' TH
T Wor G
A Ol 3y Orizag Q@ A
000X TIM14(ITRO)
001x Reserved(ITR1)
010x Reserved (ITR2)
011x Reserved (ITR3)
6x 4 TS[2:0] RW 000 100 TI1GE ~ 5 4 # (TILF_ED)
101x - Lo @ih He 3 1(TILFP1)
110x - Lo @ih He 3 2(TI2FP2)
111x v A JV(ETRF)
Fxw dp3N wHFH W s 410 p oA
Py HIGEC
OCREF | Oy y 142 'OOCREFm] ¢
3 OCCS RW 0 0x OCREF_CLR_INT i OCREF_CLR 3
1x OCREF_CLR_INT i ETRF
KWA O E 'O v 3NI A3ZN(TRGHEDHG r /b
A TE BVl G w( il éwsi | éw G
)
000y H, X WA
b* CEN=Li , ° # i+ 7 'H 0
001x A, + %A 1
P QTIIFP2GED Wi Qg TI2FP1GE ~b i i Q
010x A, * ¥A 2
{ QTI2FP1@ Wi Qv g TIIFP2GE ~b i i 'Q
011x A, * WA 3
WA 15 WA 26N T
100x ¥ § WA
AGE A VTRGHEE "+~ A Dp Q41 Xhed
2x 0 SMSJ[2:0] RW 000 AT A[ 8w g N
101x | WA
E A B(TRGHm Hi "Qw GH Ak i A Vv
WmHU . Q" yBMj¥y) Quako=yB Tpi
X
110X A WA
Q"p A JVTRGIGE "~k O] v ygN EQR Qv GE
kof pi ©E
111x v H wA 1
A A V(TRGHEE "~ 0 Qw
Fxb' TFEN & A (TS=100)H1 j A& i
wA T+ W TIIF_EDp %K TIIFwp H AT
ba @ wAT 51 A BD W
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TIM1 A
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 TIM14 reserved reserved reserved
154.4. TIM1 (TIM1_DIER)
Address offset:0x0C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R’Se Res | Res | Res | Res | Res | Res | Res F;e F;e Res Res Res Res Rse 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 BIE | TIE COoMmI CC4l Cccasl CC2l CCl1l ul
S S S S S S S S E E E E E E
- - - - - - - - RW | RW RW RW RW RW RW 53
Bit Name R/W Reset Value Function
31x 8 Reserved 391 " w0
BIEX &I AA
7 BIE RW 0 ox B AA
1x &I AA
TIEX &I AAA
6 TIE RW 0 ox" B AaA
1x &I AAA
COMIEX 51 COMa A
5 COMIE RW 0 0x B COMa A
1x 51 COMa A
CCAIEx 61 "Q /% 4a A
4 CC4IE RW 0 ox" BQ /% 4aA
Ix Bl "Q /% 4AA
CC3IEx Bl "Q /% 3AA
3 CC3IE RW 0 ox" BQ /% 3aA
Ix B "Q /% 3AA
CC2IEx 61 "Q /% 2AA
2 CC2IE RW 0 ox" BQ /% 2aA
Ix B "Q /% 2AA
CClLEx Bl "Q /% 1AaA
1 CClIE RW 0 ox" BQ /% 1aA
Ix B "Q /% 1A A
UEXx 51 " AaA
0 UIE RW 0 ox" B AAA
IX 6 " AAA
15.4.5. TIM1 (TIM1_SR)
Address offset:0x010
Reset value:0x0000 0000
[3130]29] 28 | 27 [ 26 | 25 [24] 23 | 22 | 21 | 20 | 19 | 18 [17 ] 16 |
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R|RI|R R | IC4l | IC3I | IC2I | IC1l | IC4l IC2
es | es | es Res Res Res Res es F F = F R IC3IR R IC1IR
) ) ) ) ) ) i | RC_ | RC_ | RC_ | RC_ | RC_ | RC_W Rv(\:/ RC WO
WO | WO | WO | WO | WO 0 o -
15 [ 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
R|R|R|cCcc4a|cCcCc3|cc2|ccl|R COM | CC4l | CC3l | CC2
es | es | es OF OF OF OF es BIF TIF IF F F IF CC1IF UIF
] ] _ | Re_ | Rc_ | Rc_ | Rc_ | | Re_ | Re_ | Re_ | Re_ | Re_ | Rc_ | oo | Rew
wO wO wO wO wO wO wO wO wO wO - 0
Bit Name R/W Reset Function
Value
31y 24 Reserved - 0 391 " w0
T 4%0
23 IC4IF RC_WO 0 i
Y, IC1IF »
T - 3%0
22 IC3IF RC_WO 0 )
Y, IC1IF »
T -0 2%0
21 IC2IF RC_WO0 0
v IClIF®
T - 1%0
K E° Z G JWw JQ Hh' 7T ~ AQ
L % ! J1 E Y Oy &
20 IC1IF RC_WO 0 1 > SR A
TIMx_CCR1 | ¥ oy
oxn *°Q f1 Y
Ixal i ~7Q T
i " 4%0
19 IC4IR RC_WO0 0
v IClIR®
i "0 3%0
18 IC3IR RC_WO 0 )
Y, IC1IR ®
i " 2%0
17 IC2IR RC_WO0 0 ]
Vv IC1IR w
i " 1%0
Kk E° Z G JWw JQ Hh' i "~ AQ
U % ! J1 E¢ Y Oy &
16 IC1IR RC_WO 0 ! o T £ 1 lvoy
TIMx_CCR1 | ¥ oy
oxn *°Q F1 Y
Ixati "="Q " 1
Q% 4 Q%o
12 CC40F Rc_wo 0
v CClOF®
Q% 3 Q%
11 CC30F Rc_wO0 0
v CClOF®
Q% 2 Q%o
10 CC20F Rc_wO0 0
v CC1OF ®
Q /% 1 Q %o
K B Z @i I Q Hi % ' 1.
10 ] v
9 CC10F Rc_wo 0 )
oxn "Q f1 Y
1x CCIOFJ 1HI Qv EOTJ Q
TIM1_CCR1]| &
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Bit

Name

R/W

Reset
Value

Function

Res

Rc_w0

BIF

Rc_w0

A ROPLY TM gdlob N

TIF

Rc_w0

AH A A %

EAd A" TeEXWAI  wii: i WAL GiT
EwWAHp TRGI 3154 &

@ -1 && i wAi Gy ~{H', TM §J
1 &+ 1]o

oxn A"’" 1TFf1 4

X AY AAME0 Z

COMIF

Rc_w0

COMA A %o

ff1 COM" 1€ E CcxE CcxNE OCXxMT ~
AZ g+, tJ41 E* 1 ]oO

Oxn COM" 1+¢f1 Y

1X COMaA AME9 Z

CCA4lIF

Rc_w0

"Q 1% 4A A %
v & CClIF®

CC3IF

Rc_w0

Q /% 3AA%
v & CClIF®

CC2IF

Rc_w0

Q /% 2A A%
v & CClIF®

CClIF

Rc_wO0

Q /% 1a A%

b* CCl Jm . WAYX

E Q"Om% 60 AH v QHI gy T4 1
Hp A OMM¥AT v (va TIMLCR1| é
wcMSy) E+ 1 o

oxXnvY Al y

1x TIM1_CNT @6 b TIM1_CCR1 66 w

b* CCl Jm UWAY

EQ " 7A4H g 14 L E+ 71 Joa
TIM1_CCR1 j 0

oxn VQ fi Y

¥ Q f1 Xh Qv 6T 3JTIML_CCRI(p IC1
isd A e a@ )

FXECENEAL yCh Uy

UIF

Rc_wO0

“'AAA%O

Ef41"A TH y* 141 E+ 1O
oxn" A Tf1 U

Ix" A TMéeZ El &+ "AH y'. T
1x

¢\ TIM1_CR1| &+ @iUDIS=01 E REP_CNT=0 Hf
PCAT T( b Qi 0&T o H)W
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. Reset .
Bit Name R/W value Function
¢\ TIM1_CR1| &+ @iUDIS=0 URS=01 E
TIM1_EGR| &+ BWiUG=1Hf 1 ~ A’
T( TMCNT A Dp)y
¢\ TIM1_CR1| &+ @iUDIS=0 URS=01 E CNT
AT DpHFI1 T A’
T evaxwWAi | &+ (TIML_SMCR)
15.4.6. TIM1 (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 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/IW Reset Value Function
31x 8 Reserved - 0 391 W 0
F T
' T4 L1z Ed A T1'. 15 0]
0
7 BG W 0 .
OXNoAuY
Ixfi1 A "' T %HMOE=0 BIF=1I YAk M
ZWa A, FA ZGEa A
Fl AT
' T4 LTz fd A AT T 1s 0
0
6 TG w 0 o
OxXnovAuy
1x TIML_SR| éw GETIF=11 NAk MZ G AL | *
17 Z @A A
Q /% TR A
' T4 L+ tso]jo
5 COMG W 0 OxXNLAY
1x E CCPC=11 6I ~ A CcxE CcxNE OCxMy
Fx HEMOW | @& @0
F1°Q /9% 4" 71
4 CC4G w 0 »
v a CCiGw
F1Q /% 3 1
3 CC3G w 0 .
v a CCilGw
F1Q /9% 2 7
2 CC2G w 0 . .
v a CC1Gw
F1°Q /9% 1 71
! DN EY I ATQ /% [
1 cciG W 0 vt 1 : 21 e
ofjo
Ox N LAY
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Bit Name R/W Reset Value Function
1x p CCli f1 AQ /% TX
X CCl Jwm ., X
4 CClIF=1i NAk Mz @in Av _ £1° Z Ui A
X CCl Jmwm 3y
E" ©8 Q" é'Q s TIMILCCRL|l &+ 1 J
CClIF=11 NAk MZG#a Al _ F1° Z® A N
CCIIFT 4w 1L . 1 CCIOF=1
F1TA T * 14 L. gso]fo
OXNLAY
IXx A Dp Qi1 Xfi1 ATA T FYX
0 uG w 0 wag Qv O ol
MQj w) NpaOMMY®AT & DIR=O( i Q)
o ¥NDR=1 i Q). Q¢ TIM1_ARR
XS]
15.4.7. TIM1 / 1(TIM1_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
Output compare mode:
31 30 | 29 | 28 27 26 25 | 24 23 22 [ 21 ] 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
S S S S S S S S S
15 14 [ 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
ocEzc OC2M[2:0] ocEZP coEzF CC2S[1:0 O({ZElC OCIM[2:0] OCElP O(élF CC1S[1:0]
RW@@@RWRW@@RW@@@RWRW@RW
Bit Name R/IW Reset Value Function
31x 16 Reserved - 391 " w0
15 OC2CE RW 0 % 2o
14:12 OC2M[2:0] RW 000 % 2%WA O
11 OC2PE RW 0 % 2 fEl
10 OC2FE RW 0 . % 20 A
Q /% 2 O
yhe GIAb £ R/ . 1 3 b @ Oy
00x CC2 Iw Y
01x CC2 J R IC2T mp TI2i Y
o8 cC2s(10] 2w 00 10x CC2 Jw 21 IC2T mp TILi .l]J )
11x CC2 Jw 21 IC2T mp TRCi  %wA
Kk TApn AM Y AH
€' TIM1_SMCRI| &+ BTSy 'O
Fx ccask p W H(TIM1_CCER| & v @
CC2E=0)¢ T ! * w8
% 1]oA&
7 OCI1CE RW 0 0x OCIREFj p ETRF R)G& ¢
1x fsd ETRF b >wi ]| OCIREF=0
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Bit Name R/W Reset Value Function

=

% 1WA

yhe . vas3zN OCIREF®L A1 & OCIREF
" A" OCl1 OCINGE® OCIREFT > WO®L &
OCl1 OCIN@E® @D Wn "2 CC1IP CCINPy
000y , . % | &% TIMIL_CCR1m Qv
TIML_CNT % M OCIREFj] A
Ty
001y w H U 1RO QOI W E Q-
TIMX CNT®E:6 n"Q /% | & + 1(TIMx_CCR1)

a 'Hi A" OCI1REF %
010x ¥ H U 1w @2 W E Qw
TIMX CNTEO Q /% | &+
1(TIMx_CCR1j 2 Hi A" OCIREFwH
011x ~ E TIM1_CCR1=TIM1 _CNTHi ~
OC1REF @H W
100x A" wn @3 W A OCIREFwH
101x A" m&® @I W A OCIREFw
110x PWM#¥A 1k pb i "QHI f
TIM1_CNT<TIM1_CCR1H 1RO WL &t &1
Gd>Wypbi QHI fl
TIM1_CNT>TIM1_CCR1 H 1mh @I W
(OC1REF=0) ¢, ®& @3 W(OCLIREF=1)
111x PWM¥A 2k pb i "QHI 1§
TIM1_CNT<TIM1_CCR1H 1WA QI Wi & | R®
®d2Wypbi "QHI  f TIMIL_CNT>TIM1_CCR1H

1ROOI WI & R @I W

F 1x f LOCK/Z. & 3(TIMx_BDTR| & * A G
LOCK y )X h CC1S=00( la ) yiji
ne
F2xp PWM®WA 14 PWMWA 2A 1 E ®E% J°
OwT ap . % WAAx, JWAT QO PWMWA
‘Hi OCIREF2 Wé @ w

6:4 OC1M[2:0] RW 00

% 1 fEl

0x B TIM1_CCR1| &+ FTfe!r H R
TIMI_ CCR1] &+ 1 hA® i Az
1x Ak TIM1_CCR1| & w @G Tt " "HAKk M

| &+ "HA TIM1_CCR1 % Gp~ AT
3 OC1PE RW 0 [ H VE | éHa
F 1x fi LOCKA, & 3(TIMXx_BDTR| &+ A @
LOCK Y )X h CC1S=00( J& ) yji
N
Foxkpoi wAi ! @p'. I
i A1 PWM¥A1 ¢ TULUAj. h

(14
T
<

% 10 Al
H132T 0 CC . M AW ) TG Z

2 OC1FE RW 0
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Bit Name R/W Reset Value Function

Oxi Q Q"  CCR1G& 1 CC1* WHAI o £ &

HTEADBE E An o VO AOO- Hi oz CCl
Gion a HR 5AH v Q

Iy W AHMEOQ-BAT 6 A1T K% W
t %1 OC I w% 2 W

m¥% J' AR T AW @EOE-> CCl | WA
H 4" ®3AH v Q
OCFE &E p 1 & PWM1& PWM2¥WA H A
T
M /% 1 O
2yh e GIAb ¢ R/ . 13 bW Oy

00x CC1 DI ST
01x CC1 J Rl ICLT mp TILi g
10x CC1 J® Rl ICIT mp TI2i g

1:0 CC1S[1:0] RW 00 . .
11x CC1 J® 1 ICIT mp TRCi  %WA

Kk TApn AYM Y AH

€' TIM1_SMCRI| &+ BTSHy 'O

Fx ccisk p W H(TIM1_CCER| &+ @
CC1E=0)¢ T ! * @8

Input Capture mode:

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

15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IC2F[3:0] IC2PSC[1:0] | CC2S[1:0] IC1F[3:0] IC1PSC[1:0] | CC1S[1:0]
RW [RW[RW [ RW [ RW [ RW |RW [RW |RW [|RW [RW [RW | RW | RW | RW [ RW

Bit Name R/IW Reset Value Function
31:16 Reserved - 391 " w0
15:12 IC2F RW 0000 VN 2. Lw
11:10 IC2PSC[1:0] RwW 00 VQ 2 H
Q /% 2 O
2y h e WIAb £ A/ . 1 3 b @ Oy
00x CC2 Iwm oy
01x CC2 J o R IC2T mp TI2i @
10x CC2 Jw R IC2T mp TILi Y
9:8 CC2S[1:0] RW 0 ) ~
11x CC2 Jmw 1 IC2T mp TRCi Yo¥A

Kk TAp AH Y AH
£+ TIM1_SMCR| &+ @iTSy O
Fx ccask g . H(TIM1_CCER| &+ @}

CC2E=0)¢ T | ~ 8
VQ 1. Lw
yhe Tl v - '3 QE.Ls y "QE

7:4 IC1F[3:0] RW 0000 )
< Llw AT TQE 460

E e NA T1T9hfi A | & wy
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Bit Name R/W Reset Value Function
0000x n - Lv 1 @ fDTS ~ 1000x ~ ' fSAM-
PLING=fDTS/81 N=6
0001x ~ ' fSAMPLING=fCK_INTI N=2 1001x
' fSAMPLING=fDTS/8I N=8
0010x ~ ' fSAMPLING=fCK_INTI N=4 1010x
' fSAMPLING=fDTS/161 N=5
0011x ~ ' fSAMPLING=fCK_INTI N=8 1011x
' fSAMPLING=fDTS/161 N=6
0100x ~ ' fSAMPLING=fDTS/2I N=6 1100%
' fSAMPLING=fDTS/161 N=8
0101x ~ ' fSAMPLING=fDTS/21 N=8 1101x ~
' fSAMPLING=fDTS/321 N=5
0110x ~ ' fSAMPLING=fDTS/41 N=61110x ~
' fSAMPLING=fDTS/321 N=6
0111x ~ ' fSAMPLING=fDTS/4l N=8 1111x ~
' fSAMPLING=fDTS/321 N=8
VMQ 1w
2yh e ccl =e ICIT G 4Q  f
CC1E=0(TIM1_CCER| &% A )l Hoe oy
0ooxn ° r1Q E| L mE A -
3:2 IC1PSC[1:0] RW 00
AKQ Y
Olx s 2A" T A K'Q Y
10x 6 4A” T A KQ U
11x 6k 8A" T A KQ
CCIS[1:0]x 'Q /% 1 O
2y h e WIAb £ A/ . 13 b @ Oy
00x CC1 Iw oy
01lx CC1 J w1 ICIT mp TILi @
10x CC1 AW 21 IC1T mp TI2i @
1.0 CC1S[1:0] RW 00 _ 3
11x CC1 AW 21 IC1T mp TRCi  %wWA
Kk TAp AH Y AH
€+ TIM1_SMCR| &+ @TSy "OC
Fx ccisk p W H(TIM1_CCER| &+ i
CC1E=0)t T ! ~ @i
15.4.8. TIM1 / 2(TIM1_CCMR?2)
Address offset:0x1C
Reset value:0x0000 0000
Output compare mode:
31 30 [ 29 | 28 27 26 25 | 24 23 22 [ 21 ] 20 19 18 17 16
Res |Re|ReIRe| pos | Res |R®|Re| Res |RE|REIRE | pos | Res| Res |R®
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
OCE"'C OCAM[2:0] OCE“P c%4|: 00415[1:0 OCE3C 0C3M[2:0] OCE?’P OCE?’F —
IC4F[3:0] IC4PSC[1:0] IC3F[3:0] IC3PSC[1:0]
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RWVF\{/VIT/VF\{/RWRW\?VVT/RW\?\/&VV%RWRW\ZRW
Bit Name R/W Reset Value Function
31x 16 Reserved - 31 " w0
15 OC4CE RW 0 % 4] o0&
14:12 OC4M[2:0] RW 000 % 4wWA
11 OC4PE RW 0 % 4 Y5
10 OCA4FE RW 0 . % 40 Al
Q /% 4 O
yhe GiAb g R/, T3 bW Oy
00x CC4 Iw
01x Cc4 J® 1 IC4T mp TI4i Y
o8 ccas(L) W 00 10x CC4 Jw® 1 IC4T mp TI3i _qJ )
11x CC4 Jw® 1 IC4T mp TRCi  %WA
k TApn A" 3 A He' TIML_SMCRI &
HEITSY O
Fx ccasx p W H(TIM1_CCER| &+
CC4E=0)¢ T ! " W
7 OC3CE RW 0 % 3]oA&
6:4 OC3M[2:0] RW 00 % 3WA
3 OC3PE RW % 3 Al
2 OC3FE RW . % 3bd A
Q /% 3 0
2yhe WiAb £ /. 13 Vb @ Oy
00y CC3 Iw
01x CC3 Jw® 1 IC31T mp TI3i Y
10 CC3S[10] RW 00 10x CC3 J Rl IC3T mp Ti4i -ljJ )
11x CC3 Jw 21 IC31 mp TRCi  %wA
k TApn AH 3 AH
€' TIM1_SMCRI| &+ BTSy 'O
Fx cc3sk p W H(TIM1_CCER| &+ &
CC3E=0)¢ T ! " W
Input Capture mode:
Bit Name R/W Reset Value Function
31x 16 Reserved - 391 " w0
15:12 IC4F RW 0000 VQ 4. L
11:10 IC4PSC RW 00 VQ 4
Q /% 4 O
2yhe WIAb £ R/ . 13 V@ Oy
00x CC4 Iw |y
o8 ccas AW 00 01x Cc4 Jw 1 IC4T mp TI4i Y
10x CC4 Jw® 1 IC4T mp TI3i Y
11x CC4 A 1l IC4T mp TRCi  %wWA
Kk TApn AH 3 A He' TIML_SMCRI &
WEITSY O
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Bit Name R/W Reset Value Function
Fx ccask p W H(TIM1_CCER| &+ @
CC4E=0)¢ 1 | " wi
7:4 IC3F RW 0000 JQ 3. L
3:2 IC3PSC RW 00 VMQ 3w
M /% 3 0
2yhe GiAb g A/, ¢ 3 bW Oy
00x CC3 DI S
01x CC3 AW 1 IC3T mp TIBi g
10 ocas 2w 00 10x CC3 JW 1 IC3T mp Tl4i g )
11x CC3 JW 1 IC1T mp TRCi  %wWA
Kk TApQ 7 A B AH
g* TIM1_SMCRI| &+ BTSy 'O
Fx cc3sk p W H(TIM1_CCER| &+ i
CC3E=0)¢ { ! " wi
15.49. TIM1 / (TIM1_CCER)
Address offset:0x20
Reset value:0x0000 0000
31 [ 30 ] 29 28 27 26 25 24 23 22 21 20 19 18 17 16
F;e F;e Res | Res Res Res Res | Res 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| CcC2 | cc2 |[ccz2|ccz2| cca | ccl |ccl|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
31x 14 Reserved - 0 391 " w0
13 CC4pP RW 0 VMQ 4 I & v & CCI1P @ic
12 CC4E RW 0 VQ 4 . A v a CCIE ®o
11 CC3NP RW 0 VQ 3N I & v & CCINP G
10 CC3NE RW 0 VMQ 3N . /[l v a CCINE @io
9 CC3P RW 0 VQ 3 I & v & CC1P @ic
8 CC3E RW 0 VQ 3 . A v a CCLE Eio
7 CC2NP RW 0 VQ 2N I & v & CCINP G
6 CC2NE RW 0 VQ 2 . /El v a CCINE @io
5 Ccc2pP RW 0 VMQ 2 Il & v & CCLP o
4 CC2E RW 0 VQ 2 . A v a CCILE @in
VQ 1Y I &
0x OCIN 2> WO
3 CCINP RW 0 Lx OCINH> W& R
Fx fi LOCKA_  (TIM1_BDTR| & A G LCCKH )
W 38 2h CC1S=00( Jw ) yji m
0
2 CCINE RW 0 VQ 1W =i
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Bit Name R/W Reset Value Function

OX W K OCIN™ B . | + % OCINGE . > W8

22 MOEI OSSli OSSRi OISl OISINI CCIlEy 16
1x Ak k OCINZN = Mz@ Adr T . oW
8 2 MOEI 0SSl OSSRI OISl OISINI CClEy
(XS]

VQ 1, ¢
CC1 Jwo X
0x OC1 2 WO®
1x OC1H2> W& ¢
CC1 Jmwm Uy

CCINP/CCIP Yy ™AW A G"Q 3N G TIIFPL =
TI2FP1 @&l &

00xjr /i "rx

TIXFPLi "~ ®®e™Q ¢ yWAT A v H Q&

AWAT TP
TIXFPLj r~ & i WA A+ WAL
oxr i X
TIXFPLT -~ ®®e™Q “yWAT A v H 4
1 CC1P RW 0 A WAT 2y
TIXFPLr & { WA A " WA
10x 321 ) At A I
1xjr’ Ier-
TIXFPLi "=7 ~ ®Qe™Q ©ygwWAi A v
H & AWAI Ty
TIXFP1j r~ & | WA A Jdjtzaza w
WA i
Fx
iM: 1, n yi G b TIMX CR2
| &+ A @ECCPCY 1y CCIPGHh &QYE
Gp com’ TA1 HE ht 6
2. f LOCKA_ (TIMx BDTR| &+ a GLOCKY )
3d20, yji no
VQ 1, Al
CC1 dJwmo X
OxHw K OCL™ B . 1+ %OCl8 . 2 WO 22
MOE OSSI OSSR OIS1 OISIN CCINE g @6
1x Ak k OC1zN .~ Mz@ . Adb1 T . 2w
o CC1E 2w 0 e"~:::~ MOE OSSI OSSR O0IS1 OISIN CCINEy
(XS]
CC1 J o Uy

y° h~ Qv @dT ¢ T "Q JTIML_CCR1]| &
H

oxQ " B

1x Q A&t
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Table265 T & A Al i

wi, OCx> OCxN

083

Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCxN output state
0 0 0 .7 B(@wh H* AA) OCx=0, .7 B@sh H® AAN
OCx_EN=0 OCxN=0, OCxN_EN=0
- o OCXREF + Polarity
H = -
0 0 1 . BUeh HTAA) OO0 OCXN=OCxREF 2 &
OCX_EN=0 CCxNP, OCxN_EN=1
0 1 0 OCXREF + Polar|~ty 7 B@Ubh H AA)
OCx=OCREF a a CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
_ ) OCREF@i/] & not OC-
OCREF + Polarity + dead-time . .
0 1 1 OCx_EN=1 REF{ + Polarity + dead-time
OCxN_EN=1
1 X 1 0 0 .7 B(bh H® AA) OCx=CCxP, 7 B(Ebh HY AA)
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
. - _ OCXREF+Polarity
1 0 1 . BUBh HY AA), OCx=CCxP, | 5C4N=OCXREF xor CCXNP,
OCx_EN=1 OCxN_EN=1
_ L Toe At hmn ®
1 1 0 OCXREF+Polarity
OCx=0CXREF xor CCxP, OCx_EN=1 2 WC , OCxN=CCxNP,
OCxN_EN=1
_ ) OCREF @], ¢ not OC-
OCREF+Polarity + dead-time ) ]
1 1 1 OCx_EN=1 REFZ + polarity + dead-time
OCN_EN=1
0 0 0 . B(@wsh H» AA), OCx=CCxP, .7 B(@sh H® AA),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
8 2 é . B@sh HY AA)
a ¢ @i OCx=CCxP, OCx_EN=0, OCXN=CCxNP, OCxN_EN=0
0 1 1 b H épxd A™NnH o1 3 OISx/mOISXNXj MZ
0 X OCx> OCxN @i 3 Wi OCx=0ISx> OCxN=0ISxN
1 0 0 .7 Be mhHY AAZ 7T Be mhHY AAZ
OCx=CCxP, OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
i 2 (1) L Toe Al hwn ®d W
a ¢ By OCx=CCxP, OCx_EN=11 OCxN=CCxNP, OCxN_EN=1
1 1 1 NH épxd A™NH ¢ 3 OISx/b OISXNXj MZ OCx
5 OCxN @i @3 Wi OCx=0ISx> OCxN=0ISxN
15.4.10. TIM1 (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
31y 16 Reserved 391 "m0
15:0 CNT[15:0] RW 0 FOLNNN')
15.4.11. TIM1 (TIM1_PSC)
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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
31x 16 Reserved 391 " w0
H BIO
"Q BEH ' & CK_CNTZ w2
fCK_PSC/( PSC[15:0]+1)
15:0 PSC[15:0] RW 0 PSCYs " E" A’ Tf1 H RE’ Wl & W o
Sy A Tyo o
TIM_EGR@ UG | 04 TApv ywADEKi
jo
15.4.12. TIM1 (TIM1_ARR)
Address offset:0x2c
Reset value:0x0000 FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 Reserved 391 " w0
5 0 NS
15:0 ARR[15:0] RW 0 ARRY ¢~ N Jvh G D | &+ o
Es 0 GO WM HL Qv j TA
15.4.13. TIM1 (TIM1_RCR)
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]
- - - - - - - - RW | RW [RW | RW | RW | RW | RW [ RW
Bit Name R/W Reset Value Function
3lx 8 Reserved 391 " w0
v Q Qv w6
7:0 REP[7:0] RW 0 Ak~ rter Pysr 1A J% | &+
"TA 'ego0vQbs¥x |
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Bit Name R/W Reset Value Function
grne " E | éwZybi f1"AAAI_ ha
Heor 1 " Aa A
%Kbi Qv REPCNT =~ O hfi A~ A’ T
Xh Qv REP.CNT Ax REPSAD 1Q 33
REP CNTE & p v Q" A’ T URCA 1 HE
REP& 1 + % M TIML_RCR| &+~ 3,6EA 6E p
i K QU A" TAl HE Ax
YP ' p PWM¥WAA 1 (REP+1)MZ~ X
Kp ~M WA 1 PWM- QGEQ
K pAOMMWAIT | PWMA- QEEHQ" y
15.4.14. TIM1 1(TIM1_CCR1)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 Reserved 391 "m0
Q% 156
Y CC1 Jmwm X
CCR1Y 9~ VE "Q /% 1| éw @ibe
61
b' p TIMILCCMR1| &+ (OCIPEY)a " 'O
: 61 TDJ4 VE | &Hoa
15x 0 CCR1[15:0] RW 0 e 1LE®E™A TAIl Hl % 6¢ VE Q
/9% 11 &4 A
E"'Q /% | évyo” m Qv TIML CNT9% G
61 Xhp OCLM &| 3N
N CC1 Jwm Y
CCR1Y 9™ + i ¥ Q 1 TelClle & Q
H O
15.4.15. TIM1 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 S 8 7 6 5 4 3 2 1 0
CCR2[15:0]
RW
[ Bit ] Name | RIW | Reset Value | Function
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31y 16 Reserved 391 "m0
QY% 266
N CC2 I X
CCR2Y 9~ VE "Q /% 2| &+ @b
X4
b* p TIML_.CCMR2| &+ (OC2PEy)a" O
61 TDA4 VE | &+ A
15:0 CCR2[15:0] RW e 1LEQET A" TAl Hl % 6¢ VE Q
/% 2| &+ A
E°"'Q /% | évwyo” m Qv TIML CNT9% G
61 Xhp OC1&i _ 3N
N CC2 DI ST
CCR2Y 97 i K RQ 2" 1elIC20e @@ Q
H O
15.4.16. TIM1 / 3 (TIM1_CCR3)
Address offset:0x3C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 Reserved 391 "m0
Q /% 36
N CC3 D
CCR3Y 9~ VE "Q /% 3| éw @ibe
61
b' p TIML_CCMR3| &+ (OC3PEH)A " O
61 TDJ4 VE | &+ A
15:0 CCR3[15:0] RW e 1L EQGET A TAL H % 6¢ JVE Q
/9% 3] &4 A
E"'Q /% | évyo” m Qv TIML CNT9% G
61 Xhp OCY14Ai | 3N
N CC3 Jwm Y
CCR3Y9™ * i K AQ 3 T1elC3 e b Q
H O
15.4.17. TIM1 / 4(TIM1_CCR4)
Address offset:0x40
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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CCRA4[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 Reserved 391 " w0
Q% 4TS
N CC4 Jwm o X
CCR4Y 9~ VE "Q /% 4| éw @ibe
¢
b' p TIMILCCMR4| &% (OC4PEy)a "~ O
01 TD4 VE | &4 A
15:0 CCRA4[15:0] RW 0 e L E®MEA" TAl H % 6¢ VE Q
/% 4] &4 A
E'"'Q /% | évyo” m Q0 TIML CNT% G
61 Xhp OC1&i _ 3N
N CC4 Jm Y
CCRAY 9~ * i K AQ 4 1eIC4 e G Q
L]
15.4.18. TIM1 (TIM1_BDTR)
Address offset:0x44
Reset value:0x0000 0000
31 30 [ 29 [ 28 27 26 25 | 24 | 23 [ 22 [ 21 | 20 19 | 18 | 17 | 16
Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK[1:0] DTG[7:0]
RW [RW [RW [RW | RW | RW |RW [RW |RW [RW [ RW [ RW [ RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31x 16 Reserved RW 0 391 " w0
3 . A
i VOGO 0y . tat Jo i QAOEyY
i1+ 1 J0ds vJ 1 ExM Jw | ®
15 MOE RW 0 ® . .
0" BOC= OCN . A wmM 'Tdy
iIx b U7 z@iE ye TIML_CCER| &+
CcxE CcxNEy L1, Ak OC>=
OCN
s 0 | Al
0x MOEE { T4 1y
" AOE AW o 1x MOEf ) T4 1&dpi A" A Ts 0J leb
' RIUEAXS
Fx fi LOCKA_ (TIM1_BDTRI| & a B LOCKY )
R, gji No
Bl &
13 BKP RW 0 0x JVHI WY
1x J IWHR
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Bit Name R/W Reset Value Function
Fx A LOCKA_ (TIM1_BDTR| &%+ A GLOCKY )
R, gji No
=
ox B e BRK3 BRK_ACTHZ
12 BKE RW 0 1x Ak e BRK3 BRK_ACTH
Fx A LOCKA . (TIM1_BDTR| &%+ A G LOCKY )
k1, yji No
wAipw T6BH O
y 7572 E MOE=1h mV . H =0 | @
h'H+ Aj & p OSSRYy
va OCIOCNE @ 4 " e'Q /% Al éw
(TIM1_CCER)
Ox Eh H® j TAHI © B OC/OCN g OC/OCN £
11 OSSR RW 0 )
o, 3N=0Cy
1x ERHw j TAHI  fi CcxE=1d CexNE=1i1 Ak
OC/IOCN | X nodwW
OC/IOCN AT . 3N =1
Fx A LOCKA . (TIM1_BDTR| &%+ A G LOCKY )
20, Hji No
M ®WAiopw T6BH O
y 722 E MOE=0h W . H
va OC/IOCN/E! @ 4 " e'Q /% Al | é&w
(TIM1_CCER)
Ox Eh H* j TAHI © B OC/OCN ¢ OC/OCN &£
10 oSSl RW 0 T . 3N=0Cy
1x Eh H*j T AHI1 f CcxE=1d& CcxNE=1i
OC/IOCN % . TM 2 W
OC/OCN A& . 3N =1
Fx A LOCKA_ (TIM1_BDTR| &%+ A G LOCKY )
K2, Hji No
h o U
HW B T awé’ 37
00x hw 11 évny 37Ty
0O1x h4, 1t j i ~ JVTIMIL_BDTRI| &+ G
DTG/BKE/BKP/AOEY  TIM1_CR2| & » i
OISX/OISXN Y
10k ha, 2071 ha, 1asRy 1 G |
"yCCl dyge H w CCxSHy W , 1
9:8 LOCK][1:0] RW 00

TIM1_CCER| & @I CCxP/CCNxPH { @3
OSSR/OSSIy Y

11 h4, 30ji° 3 A4, 2a8Ry1 O |
"RCCi e A W CCxSHy W , |
TIM1_CCMRx| &+ © OCXM/OCXPEY C
Fxpvteger EfT " KLOCKy1 i 2
TIM1_BDTR| é* 1, Tk, J°

6 H H
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Bit Name R/W Reset Value Function
T™MAAL K
Py he a3l .8 WI™MR'YAH 3 DT
“TYAH X
DTG[7:5]=0xx => DT=DTG[7:0] O Tdigi Tdtg = TDTSY
DTG[7:5]=10x => DT=(64+DTG[5:0]) O Tdtgi Tdig=20
TDTSY
DTG[7:5]=110 => DT=(32+DTG[4:0]) O Tdtg1 Tdtg=8 O
TDTSY
DTG[7:5]=111 => DT=(32+DTG[4:0]) O Tdtgi Tdtg = 16
7:0 DTG[7:0] RW 0000 0000 .
O TDTSY
ax \ TDTS =125ns(8MHZ) | T G™nN'H )
0 15875nst N¢ H % 125nsy
16us’ 31750nst X ¢ H % 250nsy
32us’ 63ust N¢ H w lusy
64us’ 126ust N¢ H & 2usy
FX A LOCK/ . (TIM1L_BDTR| &+ A %iLOCKHY )
w1l 263, PRyji W©
®
15.4.19. TIM1
(@)
| Reg-
sIhes 499N Y99999999999999 9999999
e
t
o o
Tlgg Sl d|gFeygs
0 1 Q % % Q4 g33c
X O O
0 Re-
0 set olo|o|o|ololololo|o
valu
e
TIM1 Z Z Z 0
CR AGaFgFday mvs | |34
0|5 d3d99gdgagHr [20 O s
N
Re-
0 set
4 0/0l0|0|0O|0O|0O|O|O|O}|O 0 0
valu
e
TIM1 = %
o | _SM 0 g 25| ETF0] | D TSRO | g o
« |_CR = o
0 Re-
g | St o|o|o|o|lo|lo|lo|lo|lo|lo|lolo|lo|lo|o|o
valu
e
TIM1 W o w
DIE Uusqood o W
0| - daHdJgd4d4dd3
X R g9 ggg
0 Re-
c| set olo|olo|olo|o|o
valu
e
o | Tim1 9883 e ERER
g dd4aaq
X | _SR Jdddad s s s s s
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Reg-
ister

31

30
29
28
27

26
25
24
23
22
21

20
19
18
17
16

15
14
13

12
11

10

or|l~o n 220

Re-
set
valu

o
o
o

o

o

o
o
o

AP X O

TIM1
_EG

BG
TG
COMG

CC4G

CC3G

CC2G
CC1G
UG

Re-
set
valu

o
o
o

o

o

o
o
o

0~ X O

TIM1
_CC
MR1
(out-
put
com-
pare
mod

oCc2M
[2:0]

OC2CE

OC2PE
CO2FE

CcC

[1:0

OC1M
[2:0]

QCI1CE

OC1PE
OC1FE

CcC

[1:0

Re-
set
valu

Ok X O

TIM1
_CcC
MR1
(In-
put
Cap-
ture
mod

IC2F([3:0]

IC2PSC [1:0]

CcC
2S
[1:0

IC1F[3:0]

IC1PSC [1:0]

cc
1S
[1:0

Re-
set
valu

OkFr X O

TIM1
_CcC
MR2
(out-
put
cap-
ture
mod

oC4aMm
[2:0]

OCACE

OC4PE
CO4FE

cC
4S
[1:0

OC3M
[2:0]

OC3CE

OC3PE
OC3FE

cC
3s
[1:0

Re-
set
valu

OrFLr X O

TIM1
_CC
MR2
(In-
put
Cap-
ture
mod

ICAF[3:0]

IC4PSC [1:0]

CcC
4S
[1:0

IC3F[3:0]

IC3PSC [1:0]

CcC
3S
[1:0

Re-
set
valu
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~® 0w 20O

Reg-
ister

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17

16
15
14
13
12
11
10

9
8
7

6

5
4
3

2

1
0

ON X O

TIML
_ccC
ER

CC4pP

CC4E
CC3NP
CC3NE

CC3P

CC3E
CC2NP
CC2NE

ccap

CC2E
CCINP
CCINE

CC1P
CCI1E

Re-
set
valu

o

o

o
o
o

o

o
o

AN X O

TIML
CN

CNT[15:0]

Re-
set
valu

0N X O

TIM1
_PS

Re-
set
valu

ON X O

TIML
_AR

Re-
set
valu

o wXxX o

TIML
“RC

REP[7:0]

Re-
set
valu

WX O

TIML
_cc
R1

CCR1[15:0]

Re-
set
valu

0 wXxX o

TIML
_cc
R2

Re-
set
valu

O wx o

TIM1
Kele
R3

Re-
set
valu

OhXO

TIM1
Nele
R4

:0]

Re-
set
valu
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o)
| Req.
S e |HE88NQEIIYIIIHEEIg99gdS g9
e
t
LO

TIM1 uou o W o s
0| 2P oo~ [(1:_’6 DTG[7:0]
4 [ Re-
4| set o|lo|o|o|lo|lo|lo|lo|lo|lo|lolo|lo|lo|o|o

valu

e
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16.1. TIM14
T hHe TIM14+ ! A Y Ho VDBI16Hs O Qv _ &
AL Teyod V3 NGy ( VQ )adari Le( . % = PWM)
/Er h H+ s RCCH i w ° w1 i" ys=sleaoqQlap” AT N 7 AN
Q
16.2. TIM14
A 16ys L b i Qw
A 165! AY ( @h HA®) WoQWH BV Qe 1K 6553660 Gy Y Q6
A 1A" A I AmYX
u JVQ
u . s
U PWMiI e 1M WAC
A bi’ TA1 HF1 AA
G CAX Qubio, 1 @t Dp(  T)
u JVQ
U Y8
Internal clockCKINT) | Trigger
"1 Controller Enable
counter
auto-reload register
| Ul
Stop cl -~
op cearl} E‘\‘
CKPSC CKCNT
» PSC prescale > +/- CNT counter
Cll Il Cll
T | Inputfiterg | TAFRL  ICL Tc;:s e g;;eEF oa
nput filter o o ture/ | Output
TMCHL]—— adge selector > prescaler > re1regisier control —ﬂgﬁ
TIMY CH
Notée
Preload registerstransferred to active
Registers on U event according to
control bit
—>»  Event
—¥ Interrupt
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g 16-1TIM14“ _1t g,
16.3. TIM14
16.3.1.
Al AY R Hw @3 ‘T AV®s L i16yb i QW Qu GIH A H
é
T'@ ° Q" s 0 | &+ > | é# 1 0 & Qv HO @°HA
HI DY UX
A "Qn | &+ g TIM14_CNTU
A “ | &+ g TIM14_PSCC
A s o0 | &+ & TIM14_ARR
5 0 | éni X GH T da s L | &+ N | é+ §{ Qp TIM14 CR1
| év ADEE L Al § e ARPET &5 1 | én@ink ~ ap¥%K®E™ A° T UEVHe
8Dl &% E Q" i o, XE TIMI4 CR1| é% A®IUDISyHW> OHL 1~ A" 1T "~ A’
13 @' TF
QH HOGTH CKCNT 01 KE 4~ Qv TIMI4 CR1| é+ A @ Q" /& y
€ CENZ Hi CK_CNT£ & ®
FYitp J° TIM14.CR| év GECENy©® AH - Qa1 Q" AD Q
X
Wil @N QY @H "Y1 655366 Dy Y& ET 922 Aep TIMI4 PSC| &+ a
GEC 16y | v i W16y Q" + m Al | @ V®A v ETfzp H ov AG
HoEly Qp T KT A" T I H
T g, " p Q- Hi ~ H v "QoBige D

CK_PsE

JTHUUUU Uy Uy

CEN

Timer clock = CK_CNT

RERRRSANNAn e A e

Counter register

Update event(UEV)

F7 ) F8(F9 FA(FB(FG 00 X 01 X 02 03
i

Prescaler control register

0

< 1

Write a new value in TIM 1_PS€

Prescaler buffer

0

1

Prescaler counter

of1fof1of1fof1)

g 16-2E

HoDEY QK 1w

2°HI Qe WH2 g,
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oK pbe IR g
CEN ‘
Timer clock = CK_CNT ﬂ ﬂ
Counter register F7 @@Eﬁﬁo 00 01
Update event(UEV) T
Prescaler control register 0 < 3
Write a new value in TIM 1_PS€
Prescaler buffer 0 >< 3
Prescaler counter OXNLIA2A3A0ALN 243
g 16-3E °  wGEv Qx 1w 4'HI QW BHZ g,
QR"K 0 Qs 0 6e TIMI4 ARR| 661+ awxk 0 AAD Qi Xfi1 A Qvo
1
%A "Qo. Hi f1 " A T p TIMI4 EGRI| &+ a( TAA) JuGyH® ~ ' @F 1 A
AT
J TIMI4 CR1| &% ABEUDISH1 ' @ B A" Ty ~ O @ dpb | & A’ JVAO

H" A&Dl &+ puDiSy | e ( Njfi1 A T t b% HT Qv 8fx OADI a H

v O Jol ¢ BEQ6j w) %Y1 b J” TIMI4_CRL| &+ A GEURSH ( 07 A

)N JUGYNfi1 A A" TUEVIH T1Tj JUF%0@jfi1aA) Twm dpQ W
Ai | Q" HiaHF1 " A>Q AA

EAl A” A T HI AQLE &+ “Al, T2 H®QURSY) J" A%0y (TIM14_SR| &
Hoa BIUIFY )

A s 0 D] & Al | &+ B8 (TIM14_ARR)

A COoHBEAT N A | &+ B8 (TIM14_PSC| &+ B8 k )
i GEeYT """ Apja i@ Qv i E TIMx_ARR=0X36.

oK_Psc AERRRRRRER R

CNT_EN ‘

Timer clock = CK_CNT U uUuyl
Counter register 31 ) 32/33)(34) 35/ 36 00| 01 02){03/ 04 05} 06 07
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 16-4 Qf Hzgt 73 H ° + Dw1
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oK_psc oiyuguyyuuy

CNT_EN ‘

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

Update event(UEV) ﬂ

Update interrupt flag(UIF)

g 165 QF HZgt1 3 H ° +Dm®2

cK_Psc UL Junsl

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow 7

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 166 QF HzZg1 3 H ° +Dw4

CK_PsSC JUUUUUUUUU

CNT_EN |
Timer clock = CK_CNT ] [ [
Counter register 1F 20
i
[
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

g 167 Q" HzZg1 g H ° +DmN
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CK_PSC

CNT_EN

Timer clock = CK_CNT

ARRRRERRRRRE R RRRRRRERnREY

Counter register

31 (3233343536 00/ 01) 02)(0304( 05 38( 07

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register FF ><

36

Write a new value in TIMX_ARR

g 16-8 Q" H2 g1 E ARPE=0 H@&" A’ T (TIMx_ARR = &

)

CK_PSc

CNT_EN

Timer clock = CK_CNT

iUy yyyyyy

Counter register

Fo_)(F1)(F2)(F3( F4(Fs 09 01)02) 03/ 04{ 05} 06( 07

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register

s X 36

Wal

Auto-reload shadow register

s X 36

Write a new value in TIMX_ARR

16.3.2

Qw GFH
h o5 ye
W& H

g 16-9 Q" H2 g1 E ARPE=1HEE" A’ T (

7 H & CKINTZ @&

UGy s 0 |

v TIMx_ARR)

TIMX_CR1| &+ GiCENY > TIM14_EGR| &+ @ UGH
v Z 1 ET TOWHC il CENgw1l J H ob°
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oK Psc Uyt uguguyyl
CEN=CNT_EN |
uG ]
CNT_INIT
counter dock=ck_ent=ck psc | || [J [/ L] LT LD
Counter register 31 X32)33)%34)35 @m@@@@@@
g 16-10 ~ WAT @ > 1 H ° + D1
16.3.3. /
Yo AQ % ihl” AQ /% | &7 (Y9&DI &nw) YOQ @ 3 ° (QE- L
4 7 > ‘ H )l =] . ‘ (§/8 H > . i )
|— === | [T~~~ == === 1
| Intput stage | [ APB bus |1 |
| | | Output stage |
| | €3 |
| | [ |
| | | APB interface | | |
| | [ |
| M read_in_progrgss | |
| Read CCR| | |
| eniee ]| cuput e, 7e—CATU |
| p — compare transfer :
: LSM» Capturdcompare shadow | 4 QQPE TIM14_CCMR |
| __caso fedigler |Comparator (from time bas@ |
caplure P \ensea—omm :
| 2 CNT counter | CNECGR  Mode oa
| | | | ”|_Controller WQ
| | [ |
' I l'rimiacemg oam | [ cap | [ cae | |
- - ___ L ___ | TIM14_CCER 1|
|
|
I TIML4_CHL N |
j T —ﬁnr THF Edge TU.F_RISI. d |
| fDTS. | downcounte P Detector |TLF Falling — |
| r Divider IC1Pg) |
| 11/2/4/8 |
| TIML4 CCER 1 A |
| TIML4 CCMR :
: | [cagro [ icpgio) | [ cag] |
| Input stage TIML4_ CCMR TIML4 CCER |
g 16-11 TIM14'Q /% 9
M ZETix V3N T XF A< La @iz N TixF + o | AVI & 0w | 5 4
F1  AZN(TiXFPX)I E! QAWK WAL w88 3V AGGARQ | 3N ‘ J'Q
é " (IcxPS)
O F1 AA Lée ©OOCAwWI 1 @ v hod | 3N@E 6
0 /% Wer A | 84> ABD| &w 44 Y K "HA -
PO WAT 1 Q A1 péD| &vi 1t awse’ | &+ A
D% WA | 6n Bk ¢  ED| &vAlLta&D| &n@yks Qv %
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16.3.4.

R VQ WAT 1L Esd lexgNT ozmE ~o Qi EE 6 & Q /% | éw
€ TIM14 CCRXC A E™Q ' TAd1 Hi  ZGECcxIF%Oe TIMI4 SRl %2 J 1 b "Q ' 1A
1 Hi CcxIF%OT 4w 1y ¢'Q %0 CoxOFe TIMXx_SRI é+ ¢ J 1 ° CexiF! | CexIF
& nédamQ QQA | CoxF ° CexOF=0' ]| CcxOF

Qi @D " bMp TIl VW "~HQ Qv @6 TIM14 CCR1l é* A1 & bi X

A '06® . v x TIM14_CCR1o i TIL R AQ@° JTIM14_CCMR1| &+ a BiCC1S=01L
E  CC1Sj m 00 Hi Jw 1 Xh TIM14 CCR1| &+ wi%E

A 1Q bz N@E: P14 Ve b mwA @KYyeo Vm Tx H e Lwi  ygi

TIM14 CCMRx| &%+ A @ilexFy { 3 V3INpwr 5A75 H ©« Q@H 5 HOIL dCo
Je Lu @Ky 22 BAH v Q + % GC! (@fDTS ') A ~ 8&1 T. p TIi
K* 1@ ~wpit o WTIMI4 CCMR1| &+ A~ 2 IC1F=0011.
A ‘0TIl WM "Q -1 p TIMX_ CCER| &4 A~ JCCIP=0t i " -~ T € > CCINP=0C
A J v v p A@DaAl dCUQQ Al p¥% AGOED W QH 1+ %
" Be ' TIMX_CCMR1| &+ ©i1C1PS=00
A J TIMx_CCER| é*+ @8 CCIE=1L 61 "Q Qv @& "Q | &+ A
b l 4 TIMx_DIER| &4+ A BiCCIEY 61 ~ HWAA 0
Eanl A °Q Hy
A f1 OQEDW QHI Q" @6 e  TIMI14 CCR1| é+
A CCUF %O  JeaA%OL Enis N2A AQ Hi & ccur' * | 1 ccioF O

4 1.
A b J" CClEyi _, hfi1 AAA 0
w I nNaAo, 14 p . AAo, %06 1 nQQ Tw db p . aAAo, %0e
a5 n'QQe T fi1 WAoo, 3U
Fx vQ aA of T Jp TIMXEGRA Z@CCXGH[ F i

16.3.5.

p WA £ TIMI4 CCMRx| &+ a CCxShits=00Z i 1 . % 3N & OCxREF=" Z @ OCx{ {
2700 TAWmOQANR QT o611 &) © & . % | éns  Qw DEy% J°
TIM14 CCMRx| é# A~ Z®OCxM=10L1 o! A° . % 3N g OCXREF/OCX{ w&O® " 6
OCXREF A Jmw D We OCXREFDAm D WO®I1 @2 HOCxé CCxPll ¢y r @O
@b x CCxP=0(0OCx 2> Wd®O) ., OCx AJwm 2W
J TIM14_CCMRx| & # a @ OCxM=1001 ' A J OCXREF3 N wH
WAT | p TIMI4A CCRx&D| év = "Qwe &% Kinp 17 Z8%OCh Mo N h
pi B % WA O Ak d

16.3.6.

% 1iTrri° A Léiraa"y aNh@@H T4 H
E Q" m'Q /% | énvidigk aH | % TAYbi "HAY
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A N . % WA (TIM14 CCMRx| &+ A @ OCxMy)> . Il & (TIMX CCER| &+ A BICCxPH)
hewo ., Mz@wAli p%» w Hi . Ad' @3'YE D W(OCXxM=000) 4 a
& ®I W(OCxM=001) J8&1n ®d W(OCXxM=010)& © (OCxM=011)

A JAAT S| &0 A %Oy (TIMX_SR| &+ A G CexIFy )

0
A N J°7 Zzwian AR (TIMI4 DIER| é+v AGICCeXIEg ) . F1  AAA

TIM14_CCMRx A 8 OCXPEY ‘O TIM14 CCRx| &+ { ¢ AT | &
R . % WAT 1A T UEVMOCXREF= OCx L =®&¢9 ag@My! @ ~ QwiE A
QQ . % WA@bpi wAi ) 11 . ADi° €% nYOI =& OPML
Write B201h in the CC1R register
TIML_CNT 0039 (003A (0038 "\ |~ 1 _TT"___ " B200)(B20}

TIM1_CCR1 003A B201

OC1REF=0C1

\ /

Match detected on CCR1
interrupt generated if enabled

g 16-12 | % WAI  OC1

16.3.7. PWM
T Ky ~ #WA! @fr1  A' TIMXARR| &% h ' + TIMx CCRx| &% hi1 M %083
N
p TIM14_CCMRx| &+ A G OCxMy "~ up 110b ¢ PWM¥A 17 & b 1116 ¢ PWM®A 27 1 { 2
" Ns J%A OCx |, F PWM o J TIM14_CCMRx| &%+ OCxPEHy @ A&~ Z
| 841 o J TIM14 CR1| é+ A GIARPEyepbi ™QaaOMMWAAZ Al s 0
105 | &
KEAT A~ A TOEHO | v ée¢i e ~ Dl &1+ %p Q" AD Qe 1 0
J TIM14 EGR| é+ A GUGYT = Dp AG@E] &
oCx @il ¢! @ TP TIMI4_ CCER| &+ A @ICCxPy J1 E!' @ Jw d2WOQ&GH?

W& @ TIM14 CCER| &+ A @iCcxEyi  OCx . Al

p PWM¥A ¢ WA 14 a WA 27 1 TIM14 CNT> TIM14 CCRxDJ p % 1@ hieyT
TIM14_CNT v TIM14_CCRx

hHYkE Q+Tbi "™QHETZ2f4 ~M WABPWM
PWM

i T A PWMWA 1GizeD E TIM14 CNT<TIMx_CCRx'Hi PWMv & 3N OCXxREFm 1| & _
WwH b TIM14_CCRxA Gi%e 62::s 0 O (TIM14_ARR)l . OCXxREF3'Yw'1 b' % Om
O ., OCXREF3'YR'0’

i g TIMK ARR=8H ~ M @PWM L& h a
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Counter register ) 12 (3)(4)(5)(6) 78 0)( 1)
OCXREF {
CCRx=4
CCxIF
OCXREF
CCRx=8
CCxIF
OCXREF 1
CCRx>8
CCxIF
OCXREF g
CCRx=0
CCxIF
g 16-13 -~ M @I PWM Lé& (ARR=8)
16.3.8.
DT~ WA OPMI  ynr wWAGE A:- & 1 WAb Qe Z Awndil Xp AY2Z! i @
dHeori ATK!'Y2Zi @i’
) KWAT "k Quip | % WAGdGa PWMWAi f1 Lé J TIMx_CR1]| &+
AGOPMYN Obpi ®AI ~ ! Q@ Qvs DspfFii A" A T UEVHY B
KE% O&mn Quo D) a Hi ¢1 1 Al kve (EhH+** gMé& AN o0 bi
X
Mmbi "QAAxXx Q" CNT<CCRxV ARR(- . 5 ,0<CCRX)
i gwmbi WA LlLéhe
TI2 ﬂ
OC1REF
L
OC1
TIM1_ARR
TIM1_CCR1
8
c
3
o
0 >
<> t
tDELAY tPULSE

g 16-14p 1 °

wA Leé
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@&b1 & px T2 WVdis4d  Ai "-ADi1 & tDELAYec 1 p OCli f1 A VW
tPULSE ©# 1

3h TI2FP2A W A :

M4 TIMx_CCMR1| &+ a @ CC2S=011 "HTI2FP2T m  TI2

MJ TIMx_CCER| &+ a @iCC2P=01 £ TI2FP2{ z 5 1i " ~

M4 TIMx_SMCR| &+ a @iTS=1101 TI2FP2A mx WA [ =+ @ A (TRGI)

M4 TIMx_SMCR| &+ a @ISMS=110( A ¥A) TI2FP2 1 k 0 Q¢

OPM@iL e " % | 67 QO™ h( a H '= Qv ° w)

MtDELAY* TIMx_CCR1| é+ A @6h ©

MtPULSE* s L 6° 9% 66 @I 6h 6 (TIMX_ARR - TIMx_CCR1)

NM3hEA1 % W H f1 x 0 1@Lér E Qv OH f1 Ax 1 o@wile y

X 1 TIMx_ CCMR1| é* @iOCIM=1111 I PWMWA 2¢i Q & "Os A&l | &+ x J

TIMXx_CCMR1 A @5 OC1PE=1> TIMx_CR1| &€+ A BIARPEyt @ g TIMX CCR1l é+ Al ~ % &1 p
TIMX_ARR| €+ Al "5 0 ©1 JUGH! fF1 A" A" T1 taMEp TI2i B8 AV A’
T &A1l CC1P=0

p A®DAa1 TIMx CR1| é+ A®IDIR> CMSHZ JH

t WRE AT 1 AQo 4 TIMX_CR1| &+ A BOPM=11 i A"A" T(E Q" xs 0
&  O0OHYyB Q E OPM=0HI ¢ WA A

16.3.9.
A TIMxhHY g~ 1 12hHvag & I E ARHWIZ:3WAHIL E! QMDA

KWAGIRN HY 08 Qv vy kK0 YBAOEH MTHA

16.3.10.

EYQ 3 WAes MO+y BZ 1 | QDBG¥e A DBG TIMx_STOP©E J 1 TIMx Qv daAnA*
WHAI day B

16.4. TIM14

16.4.1. TIM14 1 (TIM14_CR1)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDJ1:0] ARPE Res Res | OPM | URS | UDIS | CEN
- - - - - - RW RW - - RW RW RW RW
Bit Name R/W Reset Value Function
31x 10 Reserved - 0 391 ° w0
H ° + Dt 2yhephH* H (CKINT) '
9:8 CKD[1:0] RW 00 o .
AT O8] H e G Ys e
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Bit Name R/W Reset Value Function
00x tDTS =tCK_INT
01x tDTS =2 xtCK_INT
10x tDTS =4 x tCK_INT
11x 321 A A J
s D Bl H
7 ARPE RW 0 0x TIM14 ARR| &+ = @A "
1x TIM14_ARR| &+ VAT
6:4 Reserved - 0 391 W 0
pi WA (One pulse mode)
3 OPM RW 0 OXpAal "A THL "QjyBuw
Ixpali ®"A 1(] CENy)HI TQ+yB
A 99
T y OUEV' T G0
Oxb 6B #4 AAA 01 _ 1 vy TF A
2 URS RW 0 Aaf 0X
G Qwo, [io
¢ J UGH
IxXb B f1 " AAA 01 _ E® Qro, fi of
1 AT AAA 0
T BTA
T ye [ BUEV' T G |
Ox 61l UEV " AUEV) T*1 vy TFl X
€ Qr o, i o
¢ J UGyY
1 uDIS RW 0 A& G & VE C G 6
1Ix" BUEV jf1 " A T18D]| &+
(ARR,PSC,CCRX)3 'Y E C @6
b 47 UGHAXWAILI HwaA_ "~ A T¢yl
. 'QH E) ‘ H
A Dp
3] QH
vx B Qe
0 CEN RW 0 Ex AL
Fxp Tt J° CENyoei1v H i WAs A
WA ET TA AWAl @ Vs T J CEN
y
16.4.2. TIM14 (TIM14_DIER)
Address offset:0x0C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CClIE UIE
- RW RW
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Bit Name R/W Reset Value Function
31y 2 Reserved 391 " w0
CClLEX &I "Q /% 1aA
1 CC1IE RW 0 ox" BQ /% 1aA

Ix 6 "Q /% 1A A
UEx 61 ~ AAA

0 UIE RW 0 ox B AAA

Ix 61 " AAA

16.4.3. TIM14 (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
- - - - - - - - - - - |Rcwo| - - - Rc_ w0
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Res CC1O0F Res CC1IF UIF
- Rc_ w0 - Rc w0 | Rc_w0
Bit Name R/W Reset Function
Value
31x 21 Reserved - 0 391 "m0
i -0 1%0
K B Z G Jw VQ HA'i ~ ATQ
I % !4 l1 E+ Y Oy &
20 ICLIF Rc_wo 0 ! oo R A
TIMx_CCR1 | ¥ Oy
oxn ¥ fF1 Y
Ixali ~Q " 71
19:17 Reserved - 0 391 "m0
i " 1%0
K E° Z G Jw JVQ Hh'i "~ ATQ
I % !4 1 E+ Y Oy &
16 ICLIR Rc_wO0 0 ! o R A
TIMx_CCR1 | ¥ oy
oXn ¢Q f1 Y
Ixadti "-"Q " 1
Q%1 Q%
K E° Z G Jm VQ HI % ' T
170 | v
9 CC10F Rc_wO0 0 .
oxn Q f1 Y
1x CCLIFJ 1H1 QW @OTJd 'Q
TIM14_CCR1]| éw
8:2 Res Rc_w0 0 391 D4 WO
"Q /% 1A A %
cc1
E Q" &% 6w a9 AH “QH y* T J
1 CC1IF Rc_wo0 0 .
g tjo
oxnw Al y
1x TIM14_CNT @66 /b TIM14 CCR1GES w
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Reset

Bit Name R/W value

Function

cc1
EQ ' TA4H gy 14 uE+ 71 Joa
TIM14_CCR1 | 0
oxn Q fi1 yY
1 3Q f1 Xh Q¢ 6T 3 TIM14_CCRI1(p
ICli s 4" mA 16 a@m ~)
“AAA% L EfF1 A TH g*. TJ1 E!
1o
oxn" A" TF1 Y
Ix A TMéezZ EIl &% “AH y'. T
0 UIF Rc_wO0 0 1x
G\ TIMx_CR1| &+ GIUDIS=01 f1 ~ A’ Ti oy
G\ TIMx_CR1| &+ @iUDIS=0 URS=01 E
TIMX_EGR| &+ GiUG=1Hf 1 =~ A’
T( TMCNT A Dp)y

16.4.4. TIM14 (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 CCi1G | UG
- W W
Bit Name R/W Reset Value Function
31x 2 Reserved - 0 391 " w0
F1°Q /9% 17 11 g* T J4 Lirizfd ATQ
% " 11+, 1su]j]o
OXx H LAY
1x p CCLi f1 AQ /% ' TX
CC1
1 CCi1G W 0 4 CClIF=1i NAk Mz @in Av _ ¢4~ ZUia A
0
CC1

E" o Qi °Q s TIMI4 CCRL| &+ 1

CClIF=11 NAk MZ G AL _ F1° Z@WA 0

N CCLUFTJ® 1l . J CClOF=1
F47A T1 y* T4 gsojo
0 UG w 0 ox 1 UALP . .
IX A Dp Q"1 XfFi1 Al &v@ A T}
Yy © wmmov O ot 0 vQ w)
16.4.5. TIM14 / 1(TIM14_CCMR1)

Address offset:0x18
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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 Res Res Res Res Res Res Res 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 OC1IM[2:0] OC1PE Res CC1S[1:0]
- - |RW ] RW | RW RW - RW | RW
Bit Name R/W Reset Value Function
31x 7 Reserved - 391 " w0
% 1WA
yhe . v&3N OCIREFGL A1 & OCIREF

h~ OCl OCIN@® OCIREF
T 2W&OHQI @ OC1 OCINGE®G G Wn ™42
CC1P CCINPH

000y , . % | &+ TIML CCR1m Q¢
TIMX_CNT @% M OCIREF] A
Ty
001x w H U 1RO QI W E Q-
TIMX_ CNT@E& " Q /% | & # 1(TIMx_CCR1)
a 'Hi A° OCIREF
010x w H U 1w ©2 W E Q-
TIMX CNT@E& " Q /% | &
1(TIMx_CCR1j a Hi A" OCI1REFmH

6:4 OC1M[2:0] RW 00 011x ~ E TIMx_CCRI1=TIMX_CNT Hi1 ~

OC1REF G W
100x A° mn @3 W A OCIREFwH
101x A° m&®®I W A OCIREFw
110x PWM¥A 1k
pPi  QHI f TIMXx_CNT<TIMx_CCR1'H 1m
GEIWL e, WO Q> Wypbi QHI
fi TIMx_CNT>TIMx_CCR1 H 1wf @2 W
(OCIREF=0) & . m& @3 W(OCIREF=1)
111x PWM®A 2

fi TIMX_CNT<TIMx_CCR1 Hi 1WA @I Wi &

ROMI W

FXxXp PWM®WA 14 PWMWA 241 EQE% J° @
v adp . % WAAx, JWAT Q PWMWA Hi
OC1REF2 WE v

% 1 fEL

0x B TIM14_CCR1| &+ @6 i CH R
TIM14 CCR1l é+ 1 h A& i Ax
1x Ak TIM14_CCR1| &+ @i 1T 1 " "HAK
M | &+ "HA | TIM14_CCR1 G 6p~ A’
T I H VET | EH A

3 OC1PE RwW 0

Q /% 1 O

1.0 CC1SJ[1:0] RW 00 . B .
2y h e @IAL g A/, Cr 3 V0@ Oy
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Bit Name R/W Reset Value Function
00x CC1 Iw Y
01x CC1 Jw Rl IC1T mp TILi @
10x Reservedy
11x Reserved
Fx cCcisk p W H(TIM14_CCER| & n @
CC1E=0)¢ T | =
Input Capture mode:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res IC1F[3:0] ICIPSC[1:0] | CC1S[1:0]
- RW | RW |RW][RW ]| RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:8 Reserved - 391 " w0
VQ 1. Lw
gyhe Tl @ ~ '3QE.Lls y "QFE
«Lbuwa AT T QM AG
E e NA  T9hfi A oy
0000x ) » L# 1 @ fDTS ~ 1000x ~ ' fSAM-
PLING=fDTS/81 N=6
0001x ~ ' fSAMPLING=fCK_INTt N=2 1001x
' fSAMPLING=fDTS/81 N=8
0010x = ' fSAMPLING=fCK_INTt N=4 1010
4 IC1F[3:0] RW 0000 ' fS_AMPLING=fDTS/16l N=5
0011x ' fSAMPLING=fCK_INTt N=8 1011y
' fSAMPLING=fDTS/161 N=6
0100x ~ ' fSAMPLING=fDTS/21 N=6 1100
' fSAMPLING=fDTS/161 N=8
0101x ~ ' fSAMPLING=fDTS/2i N=81101x
' fSAMPLING=fDTS/321 N=5
0110x ~ ' fSAMPLING=fDTS/41 N=61110x
' fSAMPLING=fDTS/321 N=6
0111y ~ ' fSAMPLING=fDTS/41 N=8 1111x
' fSAMPLING=fDTS/321 N=8
VQ 1 H
2yh e CCl =ue ICIT o JQ  f
CC1E=0(TIM1_CCER| &% A ) |, Wy
0ooxn ° r1Q E] L mE A -
3:2 IC1PSCI[1:0] RW 00
A KQ Y
Olx s 2A" T A K'Q ¢
10 e 4A” T A KQ Y
11X % 8A° T A K'Q
CCIS[1:0]x Q@ /% 1 O
1:0 CC1S[1:0] RW 00 ) B L
2y h e @AL g A/, Cr 3 V0@ Oy
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Bit Name R/W

Reset Value

Function

00x CC1
0lx CC1
10x Reserved

DI S ]
J vl ICLT mp TILi @

11x Reserved
Fx ccisk g
CC1E=0)¢ T ' = o

W H(TIM14_CCER| & » iG]

16.4.6. TIM14 /

Address offset:0x20
Reset value:0x0000 0000

(TIM14_CCER)

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/IW Reset Value Function
31x 4 Reserved - 0 391 " w0
VMQ 1IN I &
cc1 Jé& . x
3 CCINP RW 0 CCINPo Y0
cc1 Jé& Ry
CCINP>= CCIPT T At h© TIIFP1LI 6 & v &
CClPw (
2 Reserved - 0 391 " w0
VMQ 1 I &
CC1 dJwmo X
0x OC1 2 W& @
1x OC1H2 W& ¢
CC1 J Y
CCINP/CC1PbHy 'Of TIIFP1 T TI2FP1@El & 3
1 CCc1pP RW 0 NAw AGQ 3N
00Xjr /i "r-xX"Q Al p TiXFPLEE " ~ (Q 1
sy ALY H & A®WA
O1xr~ /i ~X'Q Ad p TixFPLEEH ~(Q 1 ®
H ALY H & aAwWA)
10391 o J
Lixjrbir 2 -~
VQ 1, Al
CC1
Ox L k OC1™ B
o COLE AW o 1x Ak k OC13N Mz@ _ Ad cci
y© h™ Qv @67 ¢ T "Q JTIMx_CCR1| &
H
e B
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Bit Name R/W Reset Value Function
1x Q A&t
CcxE OCx output State
0 .7 Be OCx=0,0Cx_EN=0
1 OCx=0OCxREF+Polarity,OCx_EN=1
16.4.7. TIM14 (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
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 Reserved 391 "m0
15:0 CNT[15:0] RW 0 OLRR S
16.4.8. TIM14 (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
31y 16 Reserved 391 "m0
H 08I0
"Q+ G8IH ' € CK_CNTU Wz
fCK_PSC/( PSC[15:0]+1)
15:0 PSC[15:0] RwW 0 PSCy9~" E" A" 1f1 H E’ H| & D8
6p A Ty @
TIM_EGR@ UG | 0& TApv ywAoExi
jo
16.4.9. TIM14 (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
ARR[15:0]
RW
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Bit Name R/W Reset Value Function
31x 16 Reserved 391 "m0
5 0 NS
ARRY 9~ N TVh s L | &+ 6
15:0 ARR[15:0] RW 0 . B 3
Av & 12.4.1x H9 b f @ ARRG A= 0 A
Es 0 EOmRMHL QW TA
16.4.10. TIM14 / 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
31x 16 Reserved 391 " w0
Q% 16
N CC1 I X
CCR1Y 9~ VE " /% 1| &+ @b
X4
b' p TIMLCCMR1| &+ (OCIPEy)a' O
: 01 TDA4 VE | &Hoa

15:0 CCR1[15:0] RW 0 e LEQE™A TAl H % 6¢ VE Q
1% 1] e+ A

E' "Q /% | &% Y9~ /b Qv TIMX CNT% @&
61 Xhp OCL1A&i _ 3N
Y CC1 J R X
CCR1y 9™ 1 i K RQ 1" 1TelIClle @5 Q
H O

16.4.11. TIM14 (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
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
31x 2 Reserved - 0 391 ~ w0
AHY V1 T m
1x 0 TI1_RMP RW 0
14y |
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Bit Name R/W Reset Value Function
00:TIM14 1 i GPIOLYyv & QQE gk 1
?
0lx 3o
10: TIM14 1 1 HSEB2H
11x TIM14 1 i MCUH € MCOC . A
Ji RCC_CFG| &+ BiMCO[2:0[9 . ~ h G
16.4.12. TIM14
(0]
ff Reg-
S e |78 98R 98I YN8y Ygaggoaraayoo-o
e
t
o
TIM1 n o
0| 4cC 5 — o % a @
x | R1 S | < =
0 Re_
0 R
set o(o|o0 W 0o(0|o0
value
TIM1 n
0| 4D d 5
X ER C
0 Re-
C set 0|0
value
TIM1 5 o
0| 4s 3 d 3
X R g C
1 Re-
0 set 0 0 0 0|0
value
TIM1 ©
0| 4E g 9
X GR >
1 Re-
4 set 0|0
value
TIM1
4 C
CMR —
o
w
Lout ociM | o) o o
0 put ] S d 0
[2:0] O u
X | com- o Q
1 | pare o
8 | mod
e)
Re-
set ojofjo0|oO 0|0
value
TIM1
4_C
CMR 5 | =
1(In- 5| 4
0| put IC1F[3:0] b )
x | Cap- — 18]
1| ture O o
8 | mod
e)
Re-
set o|lo|0|0O|0O|0O|0O|O
value
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o w320

Reg-
ister

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17

16
15
14
13
12
11
10

3

O N X O

TIM1
4 C
CER

CCINP,

Res
CC1P
CCI1E

Re-
set
value

o

o
o

AN X O

TIM1
4 C
NT

CNT[15:0]

Re-
set
value

N X O

TIM1

sc

Re-
set
value

ON X O

TIM1
4 A
RR

Re-
set
value

» WX O

TIM1
4 C
CR1

Re-
set
value

o
o
o

o U1 X O

TIMx
_OR

[1:

TI1_RMP
0]

Re-
set
value

o
o
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17. (LPTIM)

17.1.

LPTIMT G 16y h H* LPTIMNJ A xH1 &d¥WAA, @i T/HAEE T:2hNHI &Z7
LPTIMAR" MY bq@H AT 1! @8 A @ T >67T 12 HNI G & wH

17.2. LPTIM

A 16yb i Q~
A3y ° "1 v®BA'T®E +Del 2 4 8 16 32 64 128
A" H
U 7 'H O:LSEl LSI& APBH
A 16 BIT ARR! | &

A A Ip K ¥A

17.3. LPTIM

17.3.1. LPTIM

LPTIM
Iptim_pclk ]
é Clock domain Iptim_ker_ck clock domain
m
n' —_—
<
k=4 Pi
g Y L
@ LPTIM *—fCA)
.Register .% :
Iptim_|pclk interface N 16-bit ARR
> s A
S SNGSTRT \ 4
3 —
A n
<« — 16-bit
v counter
<« | |
- interface -
Iptim| ker_ck
Igtirm_wkup

g 17-1H1 & h H+ 1t g

17.3.2. LPTIM
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17-1 LPTIMy 3N
Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
Iptim_ker_ck Digital input LPTIM kernel clock
Iptim_it Digital output LPTIM global interrupt
Iptim_wakeup Digital output LPTIM wakeup event
17.3.3. LPTIM
LPTIM! @&t ~ AH ¢ 'H
RCCW¥eg1 ! @QET ] H 3NMT H i € H 3NI @Qp APB LSI LSE?¢ a
‘01
17.3.4.
LPTIM 16y ™Q#  * Al Jmi2KA LI 0 H %' PRESC[2:0]i
| ° . - "A(I) l‘J}‘ X
17-2 v Q
Programming Dividing factor
000 1
001 2
010 14
011 /8
100 /16
101 /32
110 164
111 /128
17.3.5.
LPTIME & N /ET timer WA
A Hus o I X A" TAD L7 H+ "1 £y B
A hH"x A A" TADI E ARR&HY B
Al bk Qi SNGSTRTHo J 1
AAGE A TN AkUO Hv p "Qrkoeai X' ARRe @y M A’ T N 8X
17.3.6.
PRELOADY i ~ LPTIM_ARRI| é* @& AAAYX
A E PRELOADYH ¢ y W“0’X LPTIM_ARRI| €+ gy M’ aYy0o" A
A E PRELOADH RU1Hx b h'H* Tdk 01, LPTIM_ ARRNRE -+ QJ H" A
LPTIM APBi £= LPTIMp/ MErj aH |+ %p APBT v, VOO Z71 QH Y% H
Hi ép hoEa p%a v Qi o dM P| é+# y M v o HA
17.3.7.
LPTIM_CR| &+ a BIENABLEY 1272 &l [j £ LPTIMj/ Jy ENABLEHY @ 1 a bBA

Q" H ¢1 Al LPTIM

kK E LPTIM" 1 Hi ¢{ W@ LPTIM_CFGR=> LPTIM_IER| é& v
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17.3.8.

w N LPTIM. CNTI &+ @ipke gyt @84 y

atsey:

NTnkH g

INDANG

LPTIM_CR| &+ @ RSTAREY i '

ZFY w

Y

by s x

083

S

n LPTIM_CNT| &% ( o

AT 2ty gy H

E

H J®1H yM LPTIM CNT| &+ b

2K X% TJ' 1 Jd" 21 . W

K hey LPTIM.CNTYV™ & £f n LPTIM.CNT| &+ @& "QJ

p LPTIM "QH "O PCLK/HSI Hi A 2k 1 3 . 6!
17.3.9. debug mode
EY A 3Jdebug®A | n":: DBG¥We 5iDBG_LPTIM_STOPy @ A1 LPTIM& a A A* WT Al
a6y BTA
17.4. LPTIM
17-3LPTIMj a H1 & ¥A Gin_
WA ®
Sleep = ®& ¢ . LPTIM interrupts cause the device to exit Sleep mode.
Stop = @®& ¢ when LPTIM is clocked by LSE or LSI. LPTIM interrupts cause the device to exit Stop.
17.5. LPTIM
b i° ' 1Tp LPTIMIER| év g & 1, PR TNiI &GahAlh ' TX
A s0o AT v

FY:b p LPTIM_ISRI

eHe

"6l én Al Z%OJ 1o LPTIMIER| é+% e AAAEI | &

WTAGE Zy 4, jFd1AA

5 L UJ E Qv | éw @ink (LPTIM CNT)/bs U At | &+ @igkw (LPTIM_ARR)N A A%O )y
17.6. LPTIM

17.6.1. LPTIM (LPTIM_ISR)
Address offset:0x000
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Res Res Res | Res Res Res Res Res Res AR- ARRM
ROK
F r
Bit Name R/W Reset Value Function
31x 5 Reserved - 0
s L | &% " A OK
ARROK* T J1 @ ~Z1Y2 APBOI M
4 ARROK R 0 . ., -
LPTIM_ARR©@ "HAT &1 H& b LPTIM_ICR.AR-
ROKCF" 1! | ARROK %0 .
3x 2 Reserved - 0
5 O v
ARRM* T Jit ~Z1Y2 LPTIM.CNT| é+ &
1 ARRM R 0 . o N N
v LPTIM_ARR| e+ @i© b LPTIM_ICR| &+ G}
ARRMCFY "~ 31! | ARRM%0O
0 Reserved
17.6.2. LPTIM (LPTIM_ICR)
Address offset:0x004
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR- ARRM
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ROKCE Res | Res CF Res
w
Bit Name R/W Reset Value Function
31x 5 Reserved - 0
s 0 | &%~ AOK] %0
4 ARROKCF RwW 0 by’ 1! | LPTIM_ISR| &+ A © ARROK %o
o)
3x 2 Reserved - 0
s 0 v | %0
1 ARRMCF RwW 0 . . . «
by %1" LPTIM_ISR| & # A ©i ARRM %00
0 Reserved
17.6.3. LPTIM (LPTIM_IER)
Address offset:0x008
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR- ARRM
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ROKIE Res | Res IE Res
RW RW

230308



PY32F002B & Y

Bit Name R/W Reset Value Function
31x 5 Reserved - 0
5 0 | &% " A OKa A Al
4 ARROKIE RW 0 0:ARROK A A" 1
1:ARROK & A &t
3x 2 Reserved - 0
s O W AA /ET
1 ARRMIE RW 0 0:ARRMA A™ 1
1:ARRM A A Al
0 Reserved
17.6.4. LPTIM (LPTIM_CFGR)
Address offset:0x00C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res | Res Res II_DORA{\EIS Res | Res | Res | Res Res Res
rw
15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0

Res | Res | Res | Res PRESCI2:0] Res Res Res Res Res Res Res Res Res
rw | rw ‘ rw

Bit Name R/IW Reset Value Function
31:23 Reserved - 0
| &+~ AwA
T yi LPTIM_ARR| &+ = AWA
22 PRELOAD RW 0 L. .
0:%s APB O'1 a™ Al e
1] év g E LPTIMv QJ H™ A
21:12 Reserved
H . .y
PRESCY J = w° J4"Q E!' @i’ " 4w
At Vo
000:/1
11:9 PRESC[2:0] RW 0 001:/2
010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8:0 Reserved - 0 391 "m0
17.6.5. LPTIM (LPTIM_CR)
Address offset:0x010
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
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15 | 14 | 13 | 12 | 11 | 10 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ESE (.:l.%lé'.\ll. CNTSTRT SS.II_\:_SI_ Et‘é
rw IS rw r'w r'w
Bit Name R/W Reset Value Function
315 Reserved - 0
navwy A&l
A RSTARE W 0 %y+* T141= 0 E RST\ARE. JR“1"HI M
LPTIM_CNT@ly M n | é» Na¢ U
LPTIM_CNT| &+ gk
QroE oy
* T4 L. 10 JmplbHi %y N A
LPTIM_.CNT Q| é% a g vy 123 Gy yi@ha f -
3 COUNTRST RS 0 &1 EE pata ; ~3/A LPTIM/ H +« Qe ©
®e LPTIM/ H ' T T mAPBH | a(
Fx p COUNTRSTT 1] woobe 1t TAj
I NTO Jwpilbt %1 Tpd NT Jwolbe
l Zs! COUNTRSTHT ¢ T | wo 0b
h'He k0 A WA
H' TJ4AHgt g4 INKkOD AWAT GILPTIM
b p DK QWA QH y J L, hH*jh
2 CNTSTRT RW 0 pi A LPTIM_ARR> LPTIM_CNT| &+ w @G
WA QHY B LPTIM Qv 3'Yp AWAI 1Q
Fx xk ELPTIMAT Hi %y éT J 1 EN'. 1s 0
b
LPTIMk 0 D K WA
' vyt 1 4 ING@DT WA
1 SNGSTRT RW 0 k 0 LPTIM
Fx x ELPTIMA! Hi %y é¢f J 1 EN' Ts 0
¥y
LPTMAET g, 1 J= |
0 ENABLE RW 0 O:.LPTIM™ 7
1:LPTIM A&l
17.6.6. LPTIM (LPTIM_ARR)
Address offset:0x018
Reset value: 0x0000 0001
31 30 29 |28 27 26 25 24 23 22 |21 20 19 18 17 16
Res | Res | Res | Res | Res Res | Res |Res |Res | Res | Res | Res | Res | Res | Res | Res
15 [14 J13 J12 J11 J10 [9 s [7 |6 [ 5 [ 4 [ 3 [ 2 [1 [0
ARR[15:0]
rw
Bit Name R/W Reset Value Function
31:16 Reserved - 0 391 w0
15x 0 ARR RW 0x0001 s 0 AT 6
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EL

ARRT LPTIMIES 0 o

PTIMAEf c ¢f " A | én

17.6.7.

LPTIM

Address offset:0x01C
Reset value: 0x0000 0000

(LPTIM_CNT)

31 30

29 28

27

26

25 24

23

22 21 20 19 18 17 16

Res Res Res | Res

Res

Res

Res Res

Res

Res | Res Res Res Res Res Res

15 |14

|13 [12 J11 J10 |9 [8 |7

IB

[s [4 [s 2 [J1 Jo

CNT[15:0]

R

Bit

Name

R/IW

Reset Value

Function

31:16

Reserved

0

15x 0

CNT

Q1 6

E LPTIMQA ¢ H Hi n LPTIM_CNT| &+ !

A

n

t ]! e + %p MU T 1 ®o E bK
ot X t G ABT e a EbK A
O MHL! @ W n 71 w8

17.6.8.

LPTIM

Re
gis-
ter

~ o v 320

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

LP
TIM
IS

ARRM

Re-
set
val
ue

OO X O

o
o

LP
TIM
Ic

ARRMCF

Re-
set
val

ue

A OX O

o
o

LP
TIM
_IE

ARRMIE

Re-
set
val

ue

00O X O

o

LP
TIM

Oox o
|

FG

PREIL OAD

PRESC [2:0]
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o nw 320

Re
gis-
ter

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

Re-
set
val

Or X O

RSTARE
COUN-

CNTSTR

SNGSTR
ENABLE

o

o

o

o
o

O kF X O

TIM

ARR[15:0]

val

OFr X o

TIM

NT

Re-
set
val

ue

234308



PY32F002B & Y

18.1.

% Adn & A Independent watchdoge M ¥ IWDG{ 1 ®¥eUTv®dw G=1, HzZd 363K
Tk e IWDGs A X Tz o7, @ a@n 1o Xp Qv 7 Yh BEitimeout&'H A MA@
H

IWDG* LSI®G&H 1 ~o&3H Fali & 3YTA

WDGw T watchdogA w3 Z1 ev @ N Y1 XhpE @Hz =y ~ @iz7
18.2. IWDG

A Free-running® i Q-

A + LSIOEH ep stopwA O @TAC

A & T ey

U Ebi Qv &m 0x000¢ 4
18.3. IWDG
18.3.1. IWDG

- - - - - - -77-7""-"-"""-""7-""¥7-"'¥"/""/""/\¥"/\"/\"/""/\¥"/"»”/¥"/\¥"//¥/¥"/'"/"/"¥"/¥7/ 7/ /- /mmrTmTTmTTT =~ |

| |

: prescaler register status register reload register key register :

| IWDG_PR IWDG_SR IWDG_RLR IWDG_KR :

: A A

e e e H —————————————————————————— f

| |

| |

: :

: LS| 8-bit 4| 12-bit reload value|<— :

| 32kHz | prescaler {} :

: =I 12-bit dowmcounter|—> IWDG RESET |

- - sy Ve |

g, 18-1IWDG!t g,
E b IWDGL | &+ (IWDG_KR) 0x0000CCCCi Q" ADx OxFFFb i Q E’ Quw

4 6&'He 0x000Z 1 £1 A® Hy3NeglWDGH §

j 1 M'Hi 0x0000 AAAA ~ 3 IWDG key| &+ Hi IWDG_RLRe reload| &+ @6 WK

QF AL IWDGj hf il ¥y

fi 1. IWDGj i yB

18.3.2.

Ny

b io> Wi OE e E C J° A 1 watchdogi , IWDGi 2 s DA | Xhb' p

Q" Q 466 1 IWDGkeyl év = T 1, F1uy3N

18.3.3.
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[

Fo=a?

M| é+ IWDG IWDG 0B [ 371G M PB| &+ G 'DH'"QN q HZ b~
OxXO000AAAAT 1l " N WK3IT
b ° | &~ | éw@o* p~ At "6l én T hyN, [ @
18.3.4.
| T mv 4 "HY DBG_MCU H¢ é p
18.4. IWDG
18.4.1. (IWDG_KR)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
KEY[15:0]
wlwlwlwlwlwIlwIlw|lwIlwIlwIlwIlwIlwI]w]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key &
To @ hEH b | &1 JOXAAAAL & |
E Q" Q@ OHt~ 1 hfilvvy
15:0 KEY[15:0] w 0x00 .
0x5555x ~ i IWDG_PR IWDG_RLR| &+
OXCCCCx ~ k v IWDGe b * ‘.17 it jP%
umE
18.4.2. (IWDG_PR)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res PR[2:0]
RW
Bit Name R/W | Reset Value Function
31:3 Reserved RES - Reserved
6
4 1 &% O Q"H @ - 8
@w | &% 1 IWDG_SR| é+ @PVUO WO
000y 4°
2:0 PR[2:0] RW 0 X ) v
001x 8 U]
010x 16° g
011x 32° ¢
100x 64° Y
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Bit Name R/W | Reset Value Function
101x 128° @
110x 256° U]
111 256° @

18.4.3. (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 RES - Reserved
IWDG Q- 6
Eb IWDG KR| &+ 2 0xAAAAHI RL&he QH
11:0 RL[11:0] RW 0 A a Qv x ABAD ¥ Q © i He Q!
% RL&= 'H ‘ er \
E ®E IWDG_SR.RVU=0HI ¢ M| &~ 7N

18.4.4. (IWDG_SR)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res Res | Res | Res | Res | Res | Res Res Res | Res | Res Res | RVU | PVU
R R
Bit Name R/W Reset Value Function
31:2 Reserved RES - Reserved
~ O 6™ A
1 RVU R 0 gy*. 1J L " & p" A E 6" Al
ar %y, 1|l
T 6T
0 PVU R 0 gy*. 1J L o & p A E ° 6" Al
ar %y 1|
Fxp~™ A IWDG_PR IWDG_SRRLR 1| ° M & IWDG_PVU IWDG_SRRVU®R O Hp"~ A
IWDG_PR IWDG_RLR® 1 j 0 WM é IWDG_SR.PVU IWDG SRRVU®ROI ! A ATE T 083
18.4.5. IWDG
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o)
ff | Re
s|ogis [ I IFILEIJ][IALIYITgUEITYIgIdagyagu 90 o4O
e | ter
t
W
DG .
o % KEY[15:0]
X | R
0 | Re
032} olojo|lo|o|o|lo|o|oO|O|O|O|O|O|O|O
ue
W
0
XDS PR[2:0]
01 R
4
olo]o
W
0
XDS RL[11:0]
gER
ojojo|o|o|lo|o|o|0O|O|O|O
W
ODG 2 3
N > >
S ol o
01 7R
C
0o(0]o0
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19. 12C

19.1.

I2C(inter-integrated circuit)O'4 i £ 1 i { H*=m 12CO04 Ewér3 1111 "Aal2cO1
: hGiHz B T =hH HY% €SmZ ® € Fmi b WA

19.2. 12C
A Slave= master %A
A 3 11 x!' @Y masten (3 @Y slave
A THYj @ y
U % ¥WAe Smlx 100kHz

U © ¥WAeFmZ 400kHz
A A mw Master
U Clockf 1

0  Start= Stop G 1

A A slave
U ! AY@EI2Cs x5 4
U Stopy %in X
A 7y rmx WA
A "HYX Ht 3 ¢ Generalcalll | 1
A 16 %0y
U A N OWA %0y
U E e Ha%0y
U 12C busy %0 4
A %0 y
“ 3 T ®,
U §x/QQe o &I ACK failure
U  Start/Stop
U goverrun / eunderrun (H 71 117 B)
A vomEH T
A THy
A wOogt « L i
19.3. 12C
19.3.1. I12C
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SD, ]‘ 5| Noise | Data
A[ filter d control
Data shift register

A

Own address registel

A

sc Noise N Clock
I: filtter [ control

Clock control register|
CCR
CR&CR Control logic
status registers
SR&SR

interrupt

g 19-112Ct g

19.3.2.

2CTHY @i #h ®A X
. XA v %A £ Slave transmitterl

Xi " WA £ Slave receiver

3 A+ WA & Master transmitterl

31 o+ WA & Master receiverl

WARKWA | Ap1 @ DI 7T9s OKXWA Q 3WAQYET b afd1 yB3 N1

XK 3WAT Q x WA

19.3.2.1.

Aw mastert 12Ci £k DQQe 1| Xf1 H 3N w QQEe O @ DI TADI XQ@y B
T Df Ty Bl 1 1 p master®Ai+ 11 1

Aw slavel 12C1 £{ s t @ig x (74 )> generalcalls X 11210 Ak & BM general call
§ X O8]

Q0> 5xY8ye E U € | Hp p Startf 1o @1AE T sx §xEp master
WA A

R AE € B8AH @M 9AH Q 11 A0 AZY Yy (ACKIAA A v ig,
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}
SDA + 1
[} [}
| | MSB ACK
[} |
|
[} [}
[} [}

........ BitS

Ié
Ej

Stop

g 19212CO1 8
7! A & 1ZVeacklyit O @ OI2CiI £5 x ¢ 7-bitd general calls x

19.3.3. 12C

19.3.3.1. / 12C

[2CETH W X RCC_APBENR1| &+ @ 12C ENy &€ A1  « h 12C_CR1®iPEY /&
T 12Cwe
19.3.3.2. 12C

"QQ3 N e SDA @3'Y> AN H 9> I12C% B | M I2CHZ @ h i

I2C_CCR= I2C_TRISE| & h N @

19.3.4. 12C
¥ i1 12C1 £O0T TAp slave®wA « slave¥A ™ "Q master %A | F1 A D
.
WOF1 Y BIH21 0 p I12CCR2l é% A h e JVH VH B ' o e NT X

% WA T Wy 2MHz
0 WA wy 4MHz
isd DI T1p SDA4i i @ g x1 " shift] @+ 1 Xspb Al x OARLG G
generalcalls x (b © ENGC=1) %

2Ci AENT6XXMED A DI T

12Ci £f 1 Q@7 HZ x

eb* ACK TAM1, f1 AZYNTT

e T .y ADDRHY ! b A7 ITEVTENH 1 . 1 A A
DKWAT TRAY'Y E T 7221 o WA T A ww

p

19.3.4.1.
Pl ® sxX]| ADDRyc1 eb' sxE @ioHyi 17 SlaveNQQe E* T x DRI & 1 J
17 shiftl &% A SDAI
Slavel H SCLi ~°~ ADDRY | ' Xhéa "QQT VDRI éw
E¢ ZVi 'HXTXEY . TJyi b' 4~ ITEVTEN= ITBUFENH1 . 1 AAA
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b' TXEy Jyt Hpi AQQOAn J e | =®OAQQ  I12C DRIl é* 1, BTFy U
y Slavel H SCLI = BTFyHy 7] ¢ _SRlec1 W I2C_ DRI &% (
7-bit slave transmitter
| S | Address | A DATA | A DATAR | A | DATAN | NA P |

E\AlE\B—l E\Bl E\Bl E\Bl

g 193k A *H e 2° g

Legend: S=Starte Df T C , Sr=Repeated Starte ¢ & Df T ,P=Stope y Bl 1, A=
Acknowledges ¢ Z  , NA= Non-acknowledges j ® Z { , EVx= Event(ITEVFEN=1Hf 1 A A)

EV1: ADDR=1, % SR1| &%1 W SR2| &+ | ADDRy

EV3-1 TxE=1,shift] & * empty, QQ| &+ empty,b DR| é+ ~ Datal
EV3 TxE=1,shiftl &+ j empty, QQl &+ emptyt  DR| é* "~ ¢ Data2{ | TxE

EV3-2: AF=1; 15 AFy "~ 0| H
EV4x STOPF=1, 1o AFy 0 | H
Note:
17 EV1= EV3 1" 1T1THSCL =~ MZ@ 12° J
2LEV3W 12° 0 pE E e J e Ha
19.3.4.2.
pi @ sxX|]| ADDRe 1 eb' gxE BEgpHyT 0 slaveN
@ GWE & DRI &+ 12Ci £pi @ W%AE o« "E i° "HAY
eb* J” ACKyl_,  F1 AZYT~
e T JRxNE=1 b* J~ ITEVTEN= ITBUFENH!1 _ f1 AAA

1]

b* RXNE Jyt Xhpi o ABQQJ e 1| DRI &+’ o
€ . I2C.SRled WI2CDR| &% Ze 1 slave "~ THSCL (i g)

BTFy Jytp |

Nyl &+ "Hk SDAI

BTF

7-bit slave receiver

| SI Address A DATA1 | A DATA2 I A

EV1 EV2 EV2

p

EV2 |

EV4

g 19-4%xi " Gie 2° g

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

EV1l ADDR=L ¥ SRl @ SR2 h X ADDRE ||

EV2 RxNE=1, DR| é+ |

EV4 STOPF=1, X SR1| @19’ CR1| é* h XM yu]
Note:

17 EVl' 11THScLu "~z t12° J

20 EV2 12 0 pE bytee H&e HE

3 ET As! SR1l év ko1 Z MY%AANJLY %E%OY I H Quis |

> STOPF %0y 1 T @i sequencey

b' ADDR=11 ¥ SRI W SR2yb' STOPF=1i ¥ SRLI W CR1

T ywr i 3b' ADDR= STOPF  Jyt T axXh |

3

sequence %sb ADDR
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19.3.4.3.
pe Hw® AQQE o masterr 1 Ay Bf 11 slaves 4 1 T Hyx
e Ty STOPFl b* J~ ITEVIENHI . 1 AAA
X SRLi @ CR1li h XM STOPFy [QBIJ]' €V i g0BiEVAL

19.35. 12C

Master WA Hi 12Ci £k 0QQe Xf1 H 3N W QQe OT @ Df TADI X@y B

R
J
E STARTHRp O4i f1~ Df 71 t8 3 masterwA
Qi T master®wA A 0 BHA 2 x
A pI2CCR2| é%" A h Wed JVH @f1* GH2
A JH @] én
A Ji "H | én
A 4 12C_CR1| &+ a GEIPEK DV
A J I12C_CR1| é+ A @ISTARTYm L £1 DI T
12C ¥e 08 V'H "o & NT X
A % WAT mY 2MHz

A b WAIT mY 4MHz

19.3.5.1. clock

CCRIl év @i "~ Qi f41 SCL® > W= Hd>W ' slave! T 1 SCL3N1 p SCLi "~
F1 91 masterp TRISE| é# A J@H =~ Hi s7 s O4 BSCL3N

b* SCLT Hd>Wi YP slave* g1 SCLO41 2W Q"yB " scL <4 >

W T m®m . 3 SCLv Q@iwn 2 WH

b* SCLT 2Wi 2W Q"3'Y Q

h i1 oAslavej T SCLI x SCLi "~¢1 1 SCLi "~ ANt “ @@ vy & Y
RH © A+ ©IH mSCLGE " H & SCLEVIHQQs 42 drd it Wri SCL 3 E @0
3¢ - Li@sban 's:1 APBH BiSCLa € r + ©GwzH AYp TRISEl €+ a1 A

@f SCLi "'H b M1 SCL@& ' 3'YMh

19.3.5.2.
E BUSY=0HI J START=LI I2Ci £Nf 1 A Startf T1 X' 'O masterA (MSL J 4 )
Fx p master#¥Ai J STARTYi1 NpE E € He1 ' T1#fd1 A ReStart] T

AA, Start! T X

eSBy . 1TJHUL b" J7 ITEVTENH1 , hf 1 AAA
master SR1| & 1| W'Hslaves x = 3 DR| &%+ ¢ Transfer sequence EV5{
19.3.5.3.
3 N slavei®is x 7 Nyl éwn " SDA i
ep 7ys x WAHI . AsxE’
SXE A/ 1
—ADDRY . TJHyt b J7 ITEVTENH 1 . F1 AAA
o Master SR1| é# | W SR2| é-+
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QO . slaves x @iwHy 1 master” h VA WAL T VI @+ WA

oD 74 s x WA Hi

- VA HWAL 3 LA ksxHIOHY RO

- Vi o WAL 3 LA xsx HIwHY R

TRAH'Y 3 tTpi or WA T A v wA
19.3.5.4.

pA ~sx=>] - ADDRyc ,3 t master 7 Nyl énwNQQE «x DR| é+ A
SDA1 i

MasterM &1~ 1 AQQE  ~ JVDR| évev EV8 1

Ew ACKI ~ Ht TXE . TJHyt b* U~ INEVFEN= ITBUFENH! _ f1 AAA

b TXE Jyt hpi KQOn J e 1 =60 AEQQE '~ DR| é&#i1_ BTF . T J
y p | BTFe 12C_SRleo (1 W I2CDR| &+ e 1 I12Ci £N3'Y SCLWH2 W

p DRI é% A  bw? AE o 4 STOPHf1 AYBI T( g®IEV8 2\ t o 12Ci
ANs 0+ x®WAMSLy | )
Fx E TXEG BTFy Jy Hi y BT TZGRp. N EV8 2 TH

7-bit master transmitter

S Address A DATAL A DATA2 A DATAN A P

EV5 EV6 | EV8_1| EV8 EV8 EV8 EV8_2

°

g 19-53A we 2° g
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5x SB=1, SRLI Wb DR| &+ " QQi hxM y@s]
EV6x ADDR=1I SRLI W SR2 h XMy @i

EV8_1x TxE=1, shift] é * emptyt QQl é+ emptyt ® DR| é+ = Datal
EV8X TxE=1, shift| & # j emptyt QQ| &+ emptyt ® DRl &+~ Data2i 4y |
EV8_2x TxE=1,BTF=1," Stopy| é+ 1 E T A, Stopy Hi TxE= BTF |

Note:

17 EV5,EV6,EV8 1= EV8 2' 11 1 SCL@H> Wi =~ ~ z@ 12° "E J

1- 2 EV8 12 0 pE E A H& ™ H7% NEV8W 12" jipE e WE J ~H
G1 .60 A BTFIMo TXEt ¢4 @  T7 ¢~ y

19.3.5.5.

pa sx> ] ADDReca 1 12Ci £ 3,31 ¢+ wA powAi 1 12Ci £x SDAI ¢'QQE
U X Nyleéwr e DRI &H pW%AE 1 12Ci £OK'E Q@7 "HAX
eb " ACKY Jyt A, AZNT~
e T JRxNE=Li b*' U~ INEVFEN= ITBUFENH! , hfi1 AAA

b RXNEy Jyt Xhpi @®AQQJ | DRI éH A BQQ=® t. TN J BTF=l
n | BTFe 12Ci £N3'Y SCLWwH> Wy , 12C_SRlea W , I12C_DR| é+ N | BTFy
Method 1: 12C
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Masterp x Slavei ® o AE @ A A NACK 1 @ NACK?® | Slave @M SCL>=

SDA 4 D& Masterd ! @a A Stop/Restart! T

1) ® p® ©¢ AE of1 ANACKI 1 p QY AQQE ec (it QY”™ A RXNE' T
ed) | ACKy

2) W f1 AYB/ DI T1 To p MWQVYT AQQE ec (i QY™ ARXNE' Tec) J
STOP/START y

3) Ei DAE Hi w ZV>yBf @1y . Bp EV6ec (EV6_1HI | ADDRe )
RF17 yBr 7o 12Ci As 0+ xwWAMSLy | )

7-bit master receiver

S Address A DATAL1 AT DATA2 A DATAN NA P
EV5 EV6 | EV6_1 EV7 EV7 EV7_1
g 19-6A | 1:3wWAA HEH2

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5x SB=li  SRLL W° DRI é+1 y§ |

EV6x ADDR=Li SRLL W SR2t y |

EV6_1x 17 HGE%O' T1 k1T A 1AE @i ¢

EV7x RxNE=li DRl é+1 y |

EV7_1x RxNE=1, DR| é+® 1~ ACK=0X Jy STOP
" b TDAE 1 @1, i %|wmell%is AhT NA
2 EV5,EV6’ 11 1 SCL@H>WiI =~~~ zZ@ 12° "E J
3 EVZI 172 0 pE E A H8 E H% pEVH 712  jipE e GE e H&
TN o /& BTFIHho RXNEI ¢ 1 @@ 17 ¢~ y
4 EV6_14 a EV7 1@ T sequenceo pE E € W ACKe HGE
Method 2: 12C
T AA| | DataN-2= & | + %p DataN-1e @ | "I & RXNE= BTF dJyq t a9
p DR| &+ @DataN-2° 1 | ACKy1 @ 3 ACKy p DataN ACKe' It pwecip
DataN-2e @ | Jy STOP/STARTH ! X DataN-1 p RxNEJ y @ | DataN

7-bit master receiver

S Address | A | DATA1| A | DATA2 | A | |DATANZ| A IDATAN1| A | DATANL | NA | P |

EV5 EV6 EV7 EV7 EV7_2 | EV7

g 19-7A| 2N>2H3 WAA "HEH2
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5 SB=1,X SR1| é+ 1 W DRI é+ 1 | H
EV6 ADDRI X SRL W SR2i | v
EV7 RxNE=1, DRI é+ | H
EV7 2 BTF=1,DataN-2é p DR| &+ a1 DataN-1& p shift] € #* A1 =~ ACK=0i DR| &+ a G
DataN-2 Jy STOPI DataN-1
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Note:

1" EV5,EV6’ 17171 SCL@H>W: "~~~ z&® 12° "E J

2 EV7 172 0 pE E A H8 E H% pEVHI 712  jipE e GE e H&
1N o6 /Er BTFIb® RXNEL ¢4 @& 77 ¢~

e 3

RxNE=17 0 Nothing(DataN-2 not read)

DataN-1 received

BTF=1, shift> datal é* T fullx DRl &+ & @~ DataN-21 shift] é » & @~ DataN-11 0 SCL’
HxO4i =®@TH | @0
I AcKy

DRI €&+ a @iDataN-27 0 Nk 0 shiftl &+ M DataN @i
DataNi ¢ H & & with a NACKZ
START & G STOPH
DataN-1
RxNE=1
DataN
@i LYT M N>2@o 1AE = 2AE @i @1 1) a@ nAAIv Q@i o X

Jy POS= ACKy

M & ADDRJ y

I ADDRy

I AcKy

Mé& BTF Jy
STOPy
DRb K

7-bit master receiver

S Address A DATA1 A DATA2 NA P
EV5 EV6 | EV6_1 EV7_3
g 19-8A | 2:N=2'H3 WA HGEH2

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5 SB=1,X SR1| &+ 1 W DRI &+ | H

EV6 ADDR=LI X SR1| é+# 1o SR2| é+ 1 | ADDRy

EV6_1 1 H@%Oy' 1 p EVeo1 (BT sx | o1 ACKZ |

EV7_3 BTF=11 = STOP=Li e ® + & DRe Datal= Data2

Note:

1) EV5,EV6’ 11 1 SCL@H> Wi =~~~ z@ 12° "E J

2) EV6 1% 12" 0 pE E e @®ACKe Ha
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| ADDR
STOP& & STARTH
P RXINE%OJga1 "QQ
7-bit master receiver
S Address A DATAL | NA | P
EV5 EV6_3 EV7
% 19-9A | 2:N=1THSWAA HEIH?2

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5 SB=1,X SR1| é+ 1 W DRI &+ | H

EV6_3 ADDR=Li = ACK=0 X SR1l éw 19 SR2l é+1 | ADDRy p ADDR | o1’
STOP=1

EV7 RxNE=1, DR]| &+ | H

Note:
EV5EV6 3' T h' SCLG@GH> Wi~~~ Z @i 71 sequenceE
19.3.6.
19.3.6.1.
R AsSXAGQQE e Q 1 EI2Ci £5 4 Av wmy Ba DI 7. f1 O % HY

eBERRY Jyw1TPb* J~ ITERRENHI , f1 AAAY
op slavewAx QQ BAI, 1T ®O4 X
—b T Ui Startf 71 slave Wi A Restarti XM &g x ay B T
—b T i Stopf T 1 slave"Ys Wiy Bf 1 " HA1 a2 H 1 &OO4
ep master®wAyx. 1] ®O411 aHj 89 E ©e "6 %H' T  hie aBE e
19.3.6.2. (AF)
Ei £ 4" AR ZYygH F1 2V % HY
eAFH Jyi b J” ITERRENH(, F1 AAA
eEA “1 ¢ ANACKHI o0 4y X
—b* T 12 slavewAr. 1 OOA
—b " 112 master®®A1 To0 1 & Ay BI T aa repeated start

19.3.6.3. (ARLO)
Erci £ 4" T B, Hf1 T b, I S%'HYX
eARLOY . T4yt b" U7 ITERRENY!1 . f1 AAA
eI2Ci A5 U+ x¥WAWMSLYy | ) E2Ci #b, " T 1, En|pa Ae a¢ZEGkxs

x1 HE! @p & OJ Géimastern repeatedstartf Te® ¢ Z
e T O
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19.3.6.4. overrun / underrun(OVR)
p slave®Ai 1 b* " BH & 1 12Ci £ pi @ QQHI EETJ4i ® AE (RXNE=1) H
p DRI é" A" AE QQ =& UL A

% 'HX

oW i EINQ BA

ep over* W Hi 1tZ] RNEyi A *Z AN @O KA GE
p slave®Ai 1 b BH & 1 12Ci £ pa QQHI pi AE ©H = e 1| AEQNQ
" VDRI &+ (TXE=1) , A Y% HX

ep DRI éw A AE N @A

o7 AZ . hpai underrun Hii @1 ZBA ¢1 @ BQRQ A MZYI2CO41 % p

h@H ~ A DRI &+
pPA M AE Hio p]] ADDRechpgv ASCLi "~ ~ DRI &wuyb' iy’
Pl . 1 ®AZ BAVM AQQ

19.3.7. SDA/SCL

ebh' Bl H a ¥

—n v ¥WAxb' TxE=1h BTF=1x I12Ci £gpe  3YH 4 wHI @M é& T n SRl t @ "HQQ
"QQl &+ (DR> shift] &+ T M G

—1 o+ WAX b' RxNE=1h BTF=1x I2Ci £pi ® QQE ¢ 3'YH 4 wHI @QYé T SRL

t o "QQl é+ DR(DR=> shift] &+ T » i)

eb ' p slavewAar BH & ¥

—b* RxNE=li pi @ T AE =~ DR =& . A1 overrun i o Weoe AE b,
—b' TxE=li po A T AE e 2=®GAQQ DRI _ A{ underrun T oa @iE N o
A s
— T hNM & VR
19.4. 12C
19-112CA A 9
AA T " T %0 Aki g
Dy TA (Master) SB
TA (Master) & W (Slave ADDR
= ';w y)B (Ssla)\sle) : ) STOPF 'TEVIEN
QRQE e Ha BTF
i @A N M RxNE
— e ITEVTEN = ITBUFEN
(o] BERR
T B, (Master) ARLO
¢ Z, AF ITERREN
/ OVR
PEC PECERR
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19.5. 12C

| &

19.5.1.

I @ half-word & & word

12C

Address offset:0x00
Reset value:0x0000

1 (I2C_CR1)

15

14

13 | 12

11

10 9

8 7 6 5 4 3 2 1 0

SWRS
T

Re
S

Re | Re
S S

PO

AC | STO

NO
STAR STRETC ENG Re | Re | Re Re | Re PE

H

RW

RW

RW RW

RW RW RW

=

Bit

Name

R/W

Reset Value Function

15

SWRST

RW

THYY

E JyHi 12Cls2eytd pey &
L. 3 12C@A D oL o4iv T
b

0 Ox I2C¥ej Jszavy ' 8

1x 12C¥e 2y T 6

Fx 5! @7 errord locked” 6 H A
Dp I12C b BUSYyw 1 pO1i w= s
1 yBr 1H

14:12

Reserved

RES

- Reserved

11

POS

RW

ACKH e 722 QQi ©C1 1! J4y/] I
ér 1 & PE=OH 1 |

OX ACKHi ~E Nyl éxg* pi o@EE
" BI(N)ACK

1x ACKyi  pVNwyl &+ i @Gl AE
" BI(N)ACK

FXPOSYET T g 2E @i @ JA1l 0

pi ®QQe U

W NACKM 2AE 10 p || ADDRec
I AcKy

10

ACK

RW

AW =i 1! Jy /] | &+ 1 & PE=0
‘H". TI
0 oxnzy
Ixpi @ AE 9 + AZYV sw @
§ % 6 Q0L

STOP

RwW

Br 10 1! @ay/] | &% 1 @&
Es 4 yBrrH 1] wEs
H Hi, 14y

p3wWAIT X

oxnyBH 1

IXpE E e &GpE DI TA, 9F1
yBI 1

DK ¥WAT X

Qi i
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Bit Name R/W Reset Value Function
oxnyBI 1
1xpE E e © (& SCL> SDAA{
DI 11
1! Ay /] | v 1 &E DI 1A, @
& PE=OH' 1 |
3 wA X
8 START RW 0 oxa DT
Ix & fF i Df 1
K WA X
oxfh DI T¢i
IxEO4M Hif1 DfTeX*' Ts 0
‘Q  master model
" BH a ¢ Slavel
E ADDRG BTF%O 4y Hi g1 slave
7 NOSTRETCH RW 0 TBH a Te Y
Ox 61 H &
1Ix" BH a
X Ht 3
6 ENGC RW 0 0x  B%x'Ht 3 @ NACK® Zgs x 00h
Ix 51 % Ht 3 @ ACKe Z g x 00h
5:1 Reserved RES - Reserved
12C e Al
o B
1x 12C A&t
0 PE RW 0 I | HH *p | pE
J o 12C¥e T 1T X +M T8
172 J o PE=0I A®oy |
D 3wWAT J e AT | y
FXE J° STOPISTARTH ! p. T | Age 1t Tj "E yMMI2C CR1® "HAyp: &'
i hv 2K J STOP/STARTY
19.5.2. 12C 2 (12C_CR2)
Address offset:0x04
Reset value:0x0000
15 [ 14 [ 13 | 12 11 10 9 8 7 6 | 5] 4] 3]2]1]0
Res | Res | Res | Res | Res BUE-EN qE\N/ I;EE Res | Res FREQI5:0]
RW RW RW RW | RW [RW [RW | RW | RW
Bit Name R/W Reset Value Function
15:11 Reserved RES - Reserved
AT HoaAME
10 ITBUFEN RW 0 Ox E TXxE=1G RXNE=1Hi j f 1 A A
1X E TXE=1& RXNE=1Hi1 f 1  TAA
TAAA
9 ITEVTEN RW 0 ox" B
1x B TAA
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Bit Name R/W Reset Value Function
pi T 7T NFI1 AAY
SB=1e 3 WA y
ADDR=1¢ 3 /x WA
STOPF=1¢ % %A
BTF=1l H=® TXxE& RxNE’' T
b* ITBUFFEN=LI TxE' T m 1
b* ITBUFEN=11 RxNE'" 1T m 1
A A Al
ox" B AAy
1x &I AAY
8 ITERREN RW 0 RI- T TTUNF1  AAX
BERR=1
ARLO=1
AF=1
OVR=1
PECERR=1
7:6 Reserved RES - Reserved
12C ¥e H !
o T APBH PE® 4 | éwo @F
/b 12C8  J]k BIQQ setup> hold 'H
wnil ' RBE T 4MHze % WA o
100k 8MHze 400k | ®w? ' 19 Adw
5:0 FREQ RW 0 ®IAPBH
000000x ™ B
000001x " B
000100x 4MHz
010110x 24MHz
2z’ 110000~ B
19.5.3. 12C 1 (12C_OAR1)
Address offset:0x08
Reset value:0x0000
15 14 13 12 | 11 10 9 [ 8 | 6 ] 5] 4] 3 211 0
Res Res Res Res | Res Res Res ADD[7:1] Res
| | [RW [ RW [RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
14:8 Reserved RES - Reserved
7:1 ADDI[7:1] RW 0 i £gx ®i7~1y
0 Reserved RES - Reserved
19.5.4. 12C (I2C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7] 65 ] 4]3]2]17]o0
Res Res Res Res Res Res Res Res DRJ[7:0]
RW [RW[RW]|RW [|RW [ RW [ RW | RW
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Bit

Name

R/W Reset Value

Function

15:8

Reserved

RES -

Reserved

7:0

DR[7:0]

RW 0

8y

ASXxL

4

Dk
“Hi
A

i WE D
e RXNE=17
RQlI &7 10! h XN

xl-x

1)

2) .

3)

QRQlI &% 1 5dg h

T b A™ A @ buffer Ht

S é Ol @ BQQs RX.DRZ  ®

A O1 BQQe TX_DRL

DR| &+ He h TX_DRZ 1 s
e ADeTxE=1Z1 b { 3 H

WIQQ VDR| &+ 1 12C¥We N3'Y

AE s
0 QQe

A e
@rQQl

DRI &% ¢ h 1 RXDRZ
AE & RXNE=1l &
A TRl @

pi @ 1

p slave®Ai 1 5% h
Meb*

copy QQ| é+ DR
TjiIn"’ TxE=01 Ki = QI
gny
b p/ n ACKI '
i h

HA 1
copy’ QQ| éw

ARLO T1 1 @

Lt %j i

Oed

T

19.5.5.

12C

Address offset:0x14
Reset value:0x0000

(12C_SR1)

15 | 14

13

12 11

10 9 8

Re | Re
s S

Re
S

Re
S

OVR

AF ARLO | BERR

STOP

0

RC_W

RCW | RCW | RC W
0

o
o

m
%
-
%
-
Py
T |Ww|o

Bit

Name

R/W

Reset Value

Function

15:13

Reserved

RES -

Reserved

1x-&-PEC—+—6—PECe—

NACKe——

11

OVR

RC_WO 0

I %0
0x n I
1x, N /
E NOSTRETCH=1HI px ®AiT y . T
dygy
pi O¥WAAE®  AAGIE 'Hey O ACK
ZVT 7 21 Q0| én
Al OGIE T NbB,

oy ko o
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Bit Name R/W Reset Value Function
DA WAAE A AAGEE Hi 2=®
ABIQQ QNI &+ 1 a” GHE N A
b K
g 1t 0] v &EPE=OH' 71 |
Fx b QQl é~ @ "HAA1L H Wi
SCLGH " -1 A @IQWQI j . h@i Xad
3°YH
ZV . %0
Ox=®0Z\V, U]
10 AF RC_WO 0 e, _ .
- E=® t+ ZYHi, TNJy | ew
g* 1 0] v &EPE=OH T |
T b, & 3WAC
ox=0s4" T By
xs4" T B,
Ei £ sMO4 @~ AD A3 Hi. T
9 ARLO RC_WO0 0 NJy | éw
g 1 0] 1 dp PE=OH' 1 |
p ARLO' Ted | I2Ci £s 0 O+ x WA
e M/SL=0C
01, %0
oxn DaayBi 1. W
1Ix D&ayBr 7
8 BERR RC_WO0 0 Ei £ 4 @ DaayBf 171, TN
yJ 1
gy 1 0] 1 dap PE=OH. 71 |
ROl 6% wMe A HZ %0
ox QQl é» My
1x QQl e+ wM
pA QQHI QQl év wMH y§ J L
RA sx 4] 4 Y
7T°QQ DRI &+ | H1 GpAd
7 TXE R 0 A DAy B 11 &E PEEOH' . Ts
o |
b ® ANACKI &i A A @GEE H
PECe PEC=1C 1 Hij Jly
Fxp M 1A A @QQi 1 & U~
BTFH 3QQ j{ ] TXEyi+ ®m%H
QRQI &+ WM
ROl 6% Mel ®HIL %0
6 RxNE R 0 Ox QQl é* mMy

H M

v

1x 7l
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Bit Name R/W Reset Value Function
pil ®HI EQQl évj wM1 Jy | &
Heopilwsx 41 | éwnj iy
TMQQl éw @ " HAR | | &n
dE PE=OH' 71 |
FXE 47 BTFHi n'QQj i | RxNE
U1t m%BHQQI &+ Ko
5 Reserved RES - Reserved
yBI TsdyexwA
ox=0s4 yByy
Ixs 4 yBr 1
R AZVeveb' ACK=1Z1 Ex t pO
4 STOPF R 0 1isd ¢yBr THI. TN yJ1
T n I2C_SR1] &+ @ MI2C_CR1| &
wosl "HAN | 1 GE PE=OHI. 1 |
H
Fxp® NACKe | STOPFHj hJy
3 reserved
E e J %0y
OXE e " H&
IXE e 681 +—
pi " ¥ 7. TNJy | &+ ¢ E slavew
A1 NOSTRETCH=0 Hy master %A |
NOSTRETCHR R X
i 1 @HI E® AAE ey0 ACKT
2 BTF R 0 ¢heol e ! f
g RxNE=1
i A HI E AATQQZ A 1 hQQ
I & 7 BVAEQQe TXE=1L
T n I2C_SR1| é+ a1 MQQ| &+
i & "HAN | HYana A Day
Br 1ot @EPE=OHI *. 71 |
Fx
pw A NACKe | BTFyj h JHy
sxT A e3WAZIsxw & xWAL
T nI2C_SR1| &% a1 W 12C_SR2|
ée*NJ] BywEPE=OHI . 71 |
Slave
OXSXjV¥W a=oe sxy
1x @ g x W
1 ADDR R 0 Ew GBiks >g /b OAR| €+ a general call§
XW 1. TNJy
Note: p slave®A i 1 0O H "Qui |

sequecel op ADDR Jya 1 X SR1| é
Hi1 W SR2| éw
Master
OXSXA =0J W
IXxsxn
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Bit Name R/W Reset Value Function
74sx Hl E® ACKbyted Jy
Note:pw NACKe | | &4 j h Uy
Dy %0e 3 WA
0x ' A DI T U
IX DI 1TA W
0 SB R 0 q En Df THt Uy | éw
q T nI2C_SR1| éwoa | MQQI &+ G
" HAN | HWG&GE PE=OHI *. 1 |
19.5.6. 12C 2 (12C_SR2)
Address offset:0x18
Reset value:0x0000
Note: o EADDR %Oy p I12C_SR1l €% a Jyi p I2C_SRlec W I2C_SR2| &+ 1 On |

ADDR %00 y

Héo

t %1 K pANI2C_SR1| &+ ©iADDRY

Jyada STOPFy | Hi 12C_SR2| &

1514131212 ]10] 9] 8 7 6 5 4 3 2 1 0
Res Res Res Res SELNL Res | TRA | BUSY | MSL
RIR|IR[IR|IRI|IRIJRI]R R R R R
Bit Name R/W Reset Value Function
15:7 reserved
X 'Ht 3 g x & kWAL
OX " @ X'Ht 3 gxuy
4 GENCALL R 0 1x E ENGC=1HI ¢ X 'Ht 3 @ig x
Efdi AyYBI 7T& A ¢ @ DI T Hi
a PE=OHI . 1 | | &w
3 Reserved RES - Reserved
AN %0
oxi o Q0
1x "QQT A
5 TRA R 0 ? iQAs, X € :IHEOZB:J]\J Pt | eri Qgx
E @WRWyI h
Esd §yBf TeSTOPF=1Z 1 &a v i
DI T daO4 T B, € ARLO=1Z | G E
PE=OHi. 1 ] I én
1 0 %0
ox p O4i /QQ
Ixp&1i*p Q0
1 BUSY R 0 Es{ SDAG SCLWH>WHI, T4y
Esd AyBI TH. 7]
| &4 Y E * p w10 4 | El1 &
"1 ePE=OCH 3UKE T A
0 MSL R 0 3 x WA
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Bit Name R/W Reset Value Function
Ox slave
1x master
qQEI £l 3%Ae SB=1IZ Hi. T Ay y
qQEO1i s 4 Ay B! Te STOPF=1
T ® €ARLO=1Z G&E PE=OHi. 71 |
19.5.7. 12C (I2C_CCR)
Address offset:0x1C
Reset value:0x0000
15 14 13 12 11]10] 9] 8] 7 [ 6] 5 ] 4] 3 [2]17]o
F/IS | DUTY | Res Res CCR[11:0]
RW | RW RW|IRW[RW]|RW ]| RW [RW|[RW[RW | RW [RW ]| RW [ RW
Bit Name R/W Reset Value Function
2C3wA O
15 FIS RW 0 0xX %o WA
1x 6 WA
0 WA HTEH VM %
14 DUTY RW 0 0x & AT X Tiow/Thigh=2
1x 5 WA X Tiow/Thigh=16/9
13:12 Reserved RES - Reserved
0 /% WAT GIH i " JdQe 3w
AT
QI 4 3wAT @ESCLH
%o WA X
V  Thigh=CCR x Tpclk
V  Tiow =CCR x Tpclk
5 WAy
VvV  DUTY=0:
Thigh=CCR x Tpclk
. . Tiow =2 X CCR x Tpclk
11:0 CCR[11:0] RW 0 V.  DUTY=1(= 400KHz):
Thigh=9 x CCR x Tpclk
Tiow =16 X CCR x Tpclk
Fx
1. b hoion & 0x04 p & DUTY W
Ai B Gion 6w 0x01
2. Thigh=tr(scL)ttw(scLH)
3. Tiow=trscL)+twscLL)
4, PaAaH=® <+
5. EQEPE=OHET J | éwy
19.5.8. 12C TRISE (I2C_TRISE)
Address offset:0x20
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 4] 3] 2]1]o
Res Res Res Res Res Res Res Res Res Res TRISE[5:0]
RW | RW [RW [ RW [ RW | RW
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Bit Name R/W Reset Value Function
15:6 Reserved RES - Reserved
PO /% WA Gipgzi "H & 3WAC
PyZ wép mastermodei 1 SCLtT
t Bz YA H T y@r @i SCL
i "~YAH ANt SCL {3Y AMhNG
Ryo Jw 1204 N, Gz G
SCLi "H 1w ¢ Wwm1l
5:0 TRISE RW 0 &b x % WAA Wz SCLi "H w
1000ns b ‘' p I2C_CR2| &+ A FREQ[5:0]
A GO M2 0x081 Tpclk=125nst . TRISE A
J % 0x09¢ 1000ns/125ns =8+ 1 =9
«Lvwmdd @t TRISEj
b J'j mQQi ., NQQ ° ° 3 TRISEI
@ 3 tHeHV Q
Fx EPE=OHET U | éw
19.5.9. 12C
Offset Register DI S22y DS | oo | ~|lo|lw || o« 4o
— = & O
%) 0w |l x | & | x|pyd Q| o
oxo0 | 12C-CR1 = clg|2|s|clg s &
X 7 7] n P E L m
Reset value 0 0 0 0 0 0 0 0 0
Z . !
W >Z2 xZ
LL| LL| :
oxoa | 12C_CR2 té utJ L utJ L FREQ[5:0]
Reset value o[o]o o] o] o] o] o[ o
oxos | /2C_OAR1 ADDJ[7:1]
Reset value o] o] o] ol o] o] o
oxio | '2C_DR DR[7:0]
Reset value 0 0 0 0 0 0 0 0
o O |l x | 4| w Q L |
I2C_SR1 S | L1 F || x| 2 O u |2 | @
0x14 - o | < T AR S I m | Q n
Reset value 0 0 0 0 0 0 0 0 0 0
- >
Z < n =
o n
oxig | ?C-SR? ok ==
Reset value 0 0 0 0
12C_CCR 0|5, CCR[11:0
0x1C - L | (11:0]
Resetvalue | 0 | 0 o] o] of ol o]l o] o] o] o] o] o] o
ox20 | [2C_TRISE TRISE[5:0]
Reset value O| O| O| O| 1| 0
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20.

20.1.

20.

(USART)

Tafal @At (USART)OE™ M by @A | /b/ET TV % NRZA L
22 TQQrQ USART 7° QLl:' A1 w &K, huwl:"' O
E'HY2¢pb 35 22TD4 3 E B ~fnw 3
2. USART
A =veTat 3
A NRZ% T A
A ' J16MNaa 8w Tirwrp Yy H koy®isg &
A A =1 QHr @ AY Lz 1 @ 4.5Mbit/s
A sopl:'
A 1 AYEQQ y 8yad 9y
A ' J@y Byelda 2y
A ap wWA> mal GeTH L1
A bl aeEeT
A " NBEA 51 QA& y
A T Li-
A 51 %0
U 1 o buffer»
a A buffer M
u e J
A Ty i
a A > y
U M oQQ >
AV %Oia A0
U CTSow
U A | &+ M
U A HGa
U 1 eQQl &+ H»
i 54 01V
u o
u v
U 3 'HA
0 o d
A ~Inw 3
U b sxjw I . OWAX WA, X v

QOF A mE

SJJJS)S%OGSJJ

L)
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20.3. USART

USARTi & sAAOBTH t 19 Y M USART2b 36 N A0 X1 @QQ
VRX)E A QQ | (TX)
RX I ®QQm TH rn, Qs g3 1 xadv Q0

T™X A QQ ., Ea v T BH , AbO¢ E@EIOME J EA H* wmgt Xhja Q
QHI TXADOT22 2W pod WA | %I/O& a Hix QQEA =1 @

A Oipan ai @ Ziz:v o

A A Dy

A AQQE @B 9y ) wHMMY R’

A 1 2AGY Byt ' % " 'QQv 66

A A QL' A1 v x 12y QQ> 4y n QuE " A

A AT 8| év (USART_SR)

A  QQ| é+ (USART_DR)

A ALz"' | &n (USART BRR)l 124 BQQ> 44y n'Q
R

a § WA a i” Abx

%AO  17rap e @iH | (p Starty= Stopyi =OH T 1 1! Ol ¢! Qpw® A
MOy . AH T ) QQ @p RXiat 1o @17 i VONyl éw @ U (eeb
LCD OH) H g=l0l& T 71! AY D8
i” Abp 1 Lli wAa X
A ncts: ] A 1 NT DWIpE QQe J H AP KEQQA
A nRTS: A 91 NT HOWI 7 USART ¢ Bi ©QQ
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PWDATA PRDATA
Write DATA REGISTER(DR)
CPU gt CPU |
Transmit data Receive data |
register(TDR) register(RDR)
Rx 1. SR ~— - . - - i
EDDEC Transmit shift registe —{ Receive shift reg|ster‘
BLOCK i A ]
GTPR
@ [ CKCONTROL |——+[] CK
CR3
‘ SCEW NAC4 Hq IRLF{ IREN‘ ‘ LINE ‘STOP[l 01 CKE cpo‘ CPH LBCL‘
CR2
USART Address ‘ UE ‘ M‘ WAKE‘ PCE‘ PS ‘ PEIE‘
RTS [J—| HARDWARE ‘ -
FLOW
CTs CONTROLLEB—l
\d . Y ¥ Receiver
_| TRANSMIT] WAKE | _| RECEIVEHK clock
"] CONTROL UP UNIT[ CONTROL
\
CRL SR
‘ TXEIEH TCIE{ RT(EN1 IDLE‘ TE‘ RE‘ RW‘ SBK‘ ‘ CTS‘ LBD‘ Tx@ Tq RXN IDLE‘ 0R4 Nq FE‘ PE ‘
USART INTREEUPT I~
CONTROL

USART_BRR

TE —* TRANSMIT RATE
CONTROL

—{ /16 ‘ ‘ /USARTDI\%—
‘ DIV_Mantissa‘ DIV_Fraction

ook 15
4
~ox=1,2

RECEIVER RATE
RE—»| CONTROL

Conventional baud rate generation

g, 20-1 USART? g,

20.3.1. USART

E '@ AY USART CR1| é+ A My1 "O8 86 9y p Dy Q 1 TXO I Hd Wi
RYByQ Ji2 >WwW

Moy N WH 14 GG AHQEQQy 1 o TyoeT QQEE v @A Dy (18 QY
V™ y By @y Q)

AAYN Wp AvVeYQn ¢ 0(YoyBygQ 1 &3 0) gAAYNI Hi A W WG
R1a 2Ay By (1Y ZV Dy

A i@ HT @l A1 DL EA Wl @rEA Y . Uy HL . WmOF1H
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9 bit word length(M bit is set),1 stop bit

Data Poss_ible
frame parity Next Next data frame
Start bit start

bit | ito | Bit1 [ Bitz | Bit3 | Bita | Bits | Bit6 [ Bit7 | Bit8 [ si0p | bit

bit
*k
Clock ]

Start
bit
Start

] Break frame i
Stop bit |_
bit
** L BCL bit cpntrols last data clock pulse

— Idle frame

8 bit word length(M bit is reset),1 stop bit

Data Possible

frame par_ity Next
Start start

bit
bit | gito | Bit1 | Bit2 | Bits | Bit4 | Bits | Bit6 | Bit7 [ stop | bt

bit
—
Cloc —

Next data frame

Start

bit
Broak f Start|_
reak frame | bit
Stop

bit
** LBCL pit controls last data clock pulse

Idle frame

g 202E

20.3.2.

A HiOMy@TAA 8ya 9y WQQE EaA A H(TE) JHi A Nyl é+ a@iQQ

p TXO0i . 1+~ zZ@H T p CKOi

20.3.2.1.
P USARTA Q 1 pgp TXADi XV, QQEoHO®OY p %¥WA USART DRI

v

HYg" A
7 O4>A Nyl érne @A

“%WAEYe O AHOWGE Dywpeo ~ Gy Byt T'Q ! U USART'HYA 4y By
JX 1= 2Ay By
Fx

PQRQe Q jievyTEgr e N qTX0i @WQQI + mLlz"' "MQuvyB Q * pe GE
QON B,

TEY w39 NA AM v

20.3.2.2.
VWAEY A By By Gy Q @ i ] éw 2@y 13 12 AN

D1IAYyByXxyByyQw ©

2)2Ay By x!' 1272 W USARTWA bp41 wWAQ3 A

M vYULT §y By
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AAvT 10yHI> Wi @ yBYE m=OH)pa & 11yHIWiI ¢ yBygm=1H) j' T e

i Possible
Data
@) 4 stop bt frame parity Next Next data frame
Start bit start
| bit| sito | Bt | Bit2 | Bit3 | Bita | Bit5 | Bit6 | BIt7 |Stop bit
bit
—
ook [T LI L L L L
b) 2 stop bit Data Possible
frame parity Next Next data framé

Start bit start
| bit| Bito | Bit1 | Bit2 | Bit3 | Bita | Bits | Bite | Bit7 [ 2stop[bit | iy |

g 20-3 Jy By

A€ X

1)

P USART_CR1l &+ i Uy UEHl x5 USART

2)A Y USART CR1GiMy'! h ©E
3)p USART_CR2A A Y y By Gy Q

4). 1 USART BRR| é+ 'O 0 mEl:

5 J USART _CR1A G TEH 1 A AM v A®RY KQQA

6)"H A ©@QQ"  USART.DR| é* (0OA | TXEy) RE® AA  HLE¥ i1 M%BAEA
BIQ v 7

7)p USART DRI é+ A" Jbw® AQQEc 1 ME& TC=ll E ~ w® AQQy Gle J E

v USART & VY WAe | e J 1 d qwoe Ke
20.3.2.3.

| TXEy OF MQQl éw @ "HAT HE& @ TXEy'. 17 JU1 E "X
A QQTJ4x TDRN Nyl érw i1 QQn TJ4AD
A TDR| &+ |V
A i AQQ @ ° USARTDRI| évaj h =~ % ©@Q0Q

b* TXEIEyY 1 %%ONF1  AaA

b' %HUSART* gA "QQ M USART DR| &+ @i "HA'HQQé TDR| é+ 1 XpE e
J HH QQ¢ Nyl é-x

b' %HUSART=®dpA QQi [s2M " 61 MUSART DRI &+ @ "HA" i "HQQ® Nyl
ér1 Qe ADI TXEyVo

E vA H&GHYBya o)Xh J° TXEyt TCH J 1 b' USART _CR1| é+ A @i TCIE
H 4 Hi_, hfi aAA

p USART DRI é4v A~ A w? AQQEc | prn USART¥®Weeoe a Jii *+* <JHI &W
A( 1g)e 10 X%XMJé TC=1

Ari° 1 Y] TCyx
1N K USART.SRI &+ u
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2\ & USART_DRI| & *

Fx TCy O @ TME  60d %] AAES pr A’ v IWAI A&

Idle

Frame 2
preamble

Set by hardware cleared
by software

Frame 1

Set by hardware cleared
by software r\

Frame 3

TX line

4 N\

TXE flag f

USART_DR F1 ) F2 \ F3

/

| / /‘
Software Software waits
enables the Until TXE=1 and writes F2 TC is not set TC is not set

USART into DR because TXE=( because TXE=(
[

Set by hardware

TC flag

Set by hardware

J

TC is set becau
TXE=1

Software waits
Until TXE=1 and writes F1

Software waits
Until TXE=1 and writes F3

Software waits

Until TC=1

into DR into DR

0, 20-4 TC/TXE behavior when transmitting

20.3.2.4.
MHﬁ—A%—AA—N—A—kEAﬂ—Hﬂ—H(ﬁ—kA#%—H)SBK—'H—U—USAR:PW—
e e e ¢ s
+H—b—§—A—Dﬂ—A—A—V—9—|—‘EH#“—U—SBK—Uﬂ—A—A4—N—N1—A—b—A—b—A—H—@H
53 SBK4-Z A A AN G 13
20.3.2.5.
ly TEN /Eé USARTp ¥

AQQv A I

20.3.3.
USART! @i QUSART CR1@MHy i o 8y & 9y EQQE
20.3.3.1.
R USARTA 1 b " Aze@ ~2° 1 wb weld A Dy 2° mx 1110X0
X0X0000

263308



PY32F002B & Y

RX state Idle Start bit |

RX ne nl i

ideal TTTTTTtTSTGTTTTTTTTTT

< > <

v

sample | 1 2 3 7 8 9 10 11 12 13 14 15 16,
clock oo i i b
i i | Sample .
i i | values| P
real . . / \\ Lo
sample T T T T T T T T T T T T T T T T T T T T
clock X X X X X X X ;X 9,10 11 12 13 14 15 16,
1 1 1
i 6/16 :
[ ” 1
1 1
i i

1

1 1
1 1
1 1
i i i
1 1 1
1 1 1
i 7116 i 7116 i
! ! !
i ; ;
1 1 1

[ AN

1
One bititime
1

A

11 1 0 X 0 X 0 X 0 0 0 0 X X X X X X

N
Falling edge At least 2 At least 2
9 ) 9 bits out of 3 bits out of 3
detection
at0 at0

g 20-5ADy s L

b 2" jHQ wioiN . Dyaldxs M T8¢ J%OyMEi ~ b* 3A

TP mO@OI(3 5 7yEM K T 1 spvM8 9 108MT K T ®m606) @@ Dyt H
J RXNE%OHy1 b RXNEIE=L _ f1 A A

b b 3A ~ Pi K@2AT 60163 5 7y ~ p>v 8 9 10y© ~ ey y Dy Ki
T ol Hi h J NEg¢® %0y b j i » AT T1, AB Dy@iad Yii v ht M
"6 (G 4 %Oy)

b ® K3A ~Pik®2AT 60163 5 7y® ~ padvM 8 9 10y© ~ ey y DyXK
FT o0@n HT h U NEZ ¢ %04
20.3.3.2.

p USARTI ®Q 1| QQ@EwHO®OYy Xx RXO N D %¥A | USART DR| éw y g G "
Hgag O431 @Vyl éve

18 X
1.N USART_CR1| & " GIUEJ 1f w5 USART
2.AY USART CR1@My h OE
3.p USART_CR2A A"~ ¥y By @A Q
4. 1 L:' | &+ USART BRR "OUQuil: '
5. J USART_CR1&REH x7i @" 1 AEADMA Dy
E EY 1 ® Hx
eRXNEY Jy E "Nyl é-+ @ik N' RDR QB I QQTJ4 1 @Xh!' @ , (Y0
b AR %0)
eb ' RXNEIEHY J1U 1 AA
3

epi wQ b4 v l &o. 1 %ON
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epD A v“¥WA 1" 1 USART.DR| &% H& M RXNEyY | RXNE %0 3 @ ME" ™ Or
| RXNEyo pi EYi oJd | '@ do,
FYx pi ®QQHI REyj Z ¢y b' REypioH | +E E @i ¢ b,

20.3.3.3.
Bt AAAYH+—USART 4Py “ I RnE
20.3.3.4.

E M v 54"  HiTInt =i@ “ "QQv ~ 1 Hb' IDLEIEY INfF1  AAA
20.3.3.5.

b RXNE =& ®Hgi1 wiw AEY1_ Al o, QQE @E RXNEy | &1 x\
Hl &% N RDR| &% RXNE% T 1 ® Y%AE @ Jyg© b'i AQQT o 1 RXNE
%O KT 4 @ o F

Eo. F 1 HY
eOREHY JH
eRDRJk Nj hb, USART DR| &+ Ki & X @Q0Q
eNyl &% a@ gk N i ai @ WO Nb,

eb ' RXNEIEY 1 & EIE Ju AAF

e 2°E M USART SR> USART DR| é* @ "HA1 ! ¢« y OREH
FYXEOREyJyHI "6 NO®LIAQQTJ4DB, &ObI!' 1 oy
eb' RXNE=Li i A®G®»QQ pi wl &+ RDRi 1 ' @

eb' RXNE=0I YP i A®dOQQTJ | RDRT4=&CO ! Ei A®®QQp RDR
A noEe Hwi ¢ AT b, @)QQHI %Y 'f a1l p 2° Q (p USART_SRI| &+
> USART DR o ) & ABQQ %Y O { A
20.3.3.6.
fET TH (@t WA v n, @ JVQQ>3 7 QRQOu

RX line |

sampleTTTTTTTT

1 2 3 4 56 7

frtrt

clock ! ! :8 9 :10 11 12 13 14 15 :16:
. e
i i‘ 7/16 'i i‘ 7/16 ' 'i
E EA ;One bit;time : _!
g 2065 4 3¢ @WQQ
20-15 4 3 ¢ @QQ
NE
000 0 0 Valid
001 1 0 Not Valid
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NE
010 1 0 Not Valid
011 1 1 Not Valid
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

Epi wvasd 3 Hx
ep RXNEY @i "~ 4 NE %O
eNO®QQOxk Nyl &% e = USART_DR]| &
epDAE 30 T 1 =0OAAFI talt mNE%OH> RXNE%Oy T a H 41 RXNE
Nfl1 AA pr A" " 33U T1b" T4 J7 USART.CR3| é+ A EIEyt1 Nfi1 AAA
X ., USART_SRI W , USART. DRI &+ 1 N | NE%Oy
20.3.3.7.
EQi U Al Hsd v X
)

1rE@ali 0 g Gist | yBy=eop Q@WH il ..
Ev s 4 Hx
eFEy . 1/

e HQQK Nyl &% e ° USART DR| &+

epDE 3IHI =®aAAfF1 +t a1 Ayg> RXNEya HJ 1 @ aNfi1 AA pr A"
30 T 1 b' USART.CR3| €é* A EIEy Jy© | NfF1 A A

2 "E M USART SR> USART DR| &+ @ “HA( ' ¢ gy FEy

20.3.3.8.
T wQ @ JG@y By 1| oGy By WAQ @ i1 éw 2@ yr  J1op* WwA
Hi ! @i 14 2A
A 1AYyByXM1Ay By© ~pv 8 VM 95V 10 ~ e
A 2AYyByxM2Ay By ~ T pv yByeM 8 M 95V 10A ~ eHAG® b v A
yByQ 4 Av 1 v %ON 4 YT Ay By WsT v RY Ay B
§J HRXNE %0 N A

20.3.4.

QLl: ' @11 @* > A w@l: ' p USARTDIVEQQ= nQl é+ A @&z Ja& a
Tx/Rx Lz 1 fCK/(16*USARTDIV )
G fCKT Av  ©@FH USARTDIVI  An Y N @h e Q 12y ®i® J p USART_BRR

| &
Fxp USART.BRRe® 1 L:' Qih Lot | 84 @ASGQ + %1 j p 3
Aw bz | én@Qé
USART_BRR USARTDIV
1
b * DIV_Mantissa = 271 DIV_Fraction = 12 (USART_BRR=0x1BC),
. X
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Mantissa (USARTDIV) = 27
Fraction (USARTDIV) = 12/16 = 0.75
‘AQ@ USARTDIV =27.75
2
0 USARTDIV = 25.62,
0 QX
DIV_Fraction = 16*0.62 = 9.92
wi  @QQT x 10 = 0x0A
DIV_Mantissa = mantissa (25.620) = 25 = 0x19
2T 1 USART_BRR = 0x19A
3
0 USARTDIV =50.99
0 QX
DIV_Fraction = 16*0.99 = 15.84
wi  @QQT x 16 =0x10=>DIV_frac[3:0]o, => Ho T n'Q
DIV_Mantissa = mantissa (50.990 + y ) =51 = 0x33
22 T X USART_BRR = 0x3301 USARTDIV=51
L. FpcLk=36MHz FpcLk=72MHz
B PR - PR -
zZN Kbps h o Tewl D o T e %
A 518 A G538
1 2.4 2.400 937.5 0% 2.4 1875 0%
2 9.6 9.600 234.375 0% 9.6 468.75 0%
3 19.2 19.2 117.1875 0% 19.2 234.375 0%
4 57.6 57.6 39.0625 0% 57.6 78.125 0%
5 1152 115.384 19.5 0.15% 115.2 39.0625 0%
6 2304  230.769 9.75 0.16% 230.769 19.5 0.16%
7 460.8  461.538 4.875 0.16% 461.538 9.75 0.16%
8 921.6  923.076 2.4375 0.16% 923.076 4.875 0.16%
9 2250 2250 1 0% 2250 2 0%
10 4500 jri jri i 4500 1 0%
Fx CPUEH ' Hi,e shl:rom TOH '@ " wmWLl:'i @ 47QQ8°
20.3.5. USART
EQMEQyWH V1 swpn> USARTAL | @# T 2 koW hi USARTAL I # ¢T* Ws T
A &0 PwpbEh Jdy
A DTRAX'#2A H Tafi G@ep(YOa H H DB P )
A DQUANTX 1 o# v Lz nQAf 1 G T
A DRECYXi @+ Y H GBI P
A DTCLx's2e 4 1 Bwp( Wi s2@Aar gt He B QH21 ' wH QHZze @
i 7 0A &)
» X DTRA + DQUANT + DREC + DTCL < USART1 @+ Gk 6 y
M2* Wi @ QQi USARTI " Gk 6 y w2 wz{ ko Gwp1 ED 21 (o)
A+ USART CR1| éw @iMy h ©1i108 114 EY
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A Temm QL ¢y

\

20-2 DIV_Fraction /% 0'H USART1 " Gk 6 y

M bit NF is an error NF is don’t care
0 3.75% 4.375%
1 3.41% 3.97%
20-3 DIV_Fraction 0'H USARTiI @*" k oy
M bit NF is an error NF is don’t care
0 3.33% 3.88%
1 3.03% 3.53%

20.3.6. USART

USARTT 2 9572 AEY @i @1 s 4 Xs 0 h USARTX BRR| é+# @& s o L' s dpaif

T Gt S dEy

1) v/ N N
2) MA* p AT MHA Y BEH ¢ “Beopjd OH s TGEy v er mElo
H ¢ 'o0o /b Q'Qus "Ik & ‘©-1644 ~ +X%fCK/65535=—fCK/166——OZ-
puys OL="sde 15 0l 5 IwAo "O¢ USARTx_CR3| &+
ABRMOD[1:0]y 07 9:7xj a GHEY WAL OR Y WA
R Ps OLl:"wAi L:'"pagQQ oQ h 4 7 ki %kl h e M %%
PWAT x
MODEO:y M@ 1ADGEY p YU i1 USARTY Dy@iKyei ~ i "+
MODE 1: y M@ 10xxy AD@EY p YU 11 USART! Dy=v AQQy@EKY 4
pi -~ 1 re L@ 3y 3Ni "W 7T BOEMY
D AMY%A RXitransition®is 1 Ch X b ' RXi Gitransition= @ /bi @+ X R ¢ £
Q" 9272 bit0 N @EL: ' 21, hfd
puys OL=" sde | USARTX BRR| &+ 0 “ Anonzerol:' & - Dp
J Y USARTX_CR3| &+ ABRENY 1 ! @ugys O L' s 41§ USARTNV & RXi ©M
AEY 1y USARTX ISR| &+ GiABRF%O1 I " s 0Lz s l@wiHg b 101 @ge
g s 0 Lz g U mEr it 3 p MU i1 BRR@®O! T . q1 ABRE %0y N
ly b yms DLz 514 KhjNkeyKjp 16> 65535AH v Qe @164 T
ABRE  COnhad
RXNEA ANT "~ "HAGHGE p@o @@y MH 15 oLz 541§ ¢ § ABRF %00 ¢
0 WKk 0
Notex b* ps L= Q 1« | UEI BRR&' T . q
20.3.7.

USART! @h X~/ n# 3(N" AUSART p AJAN ) abe A USART t ! @f 31
EGiTX ., » GHUSARTX ! GRX 3 | YUSARTX ¢ Rs @TX | S /bR I Xh>
3 U @RX VUi
A NH JAr GG WUOQE® mxoh aé wqif i@ @@ ~ 8§ @ N
mx G @+ v V[ Gk v 5 USART ON A

268308



PY32F002B & Y
mx @i t 1 k1T LT s WA WA x
A yMiow'"b6y jh J
A A&l oA A T B
A USARTx CR1| é* AGRWUY J 1 RWU! @ . Ts Di dpe AT 71" 1

{ "QUSARTX_CR1| &+ A BEWAKEY " 61 USARTX! @7~ YA | 3& WA
A b WAKEH ¢ yX v 045
A b WAKEH X S %X % s
20.3.7.1. (WAKE=0)

E RWUy ~ 1HI USART 3 %A Es4d M vHI E te RWU T |
HT USART SR| &%+ a G IDLEY X | J RWU ! @ T 0 ign, .M O1sdr g
sy WA AeeD

S
RX Datal| Data2| Data 3] Data4| IDLE [ Data5] Data 6]
RWU# Mute Mode |  Normal Mode
RWU written to 1 Idle frarédetected
g 20-7. 1M O4 s dm  wA
20.3.7.2. Address mark (WAKE=1)

n AWA 1 b' MSBT L E Riogx1 ¢, I QQ p ASXE Al %l ©
HoBlg X @R 4A LSBa Adysx 1 o@raEstsgxY% 11 @@y AYp
USART_CR2| é v ©i ADD

b'i @ WE /mEGNYgxjw H USART 3 WA %HI., T J RWUY

i® E njh JRXNE%OCY hfi1 AA 01+ wUSARTT 4 p WA

Ei @ ©E /sl " gAY sx ¥ 'Hi USART | wA t o RwUy | 1+ o mEES
*Wi o @ @ Aw @sx ES HN J RXNEyt1 + mRwWUy T |

Ei @A " Y9 QQH(USART _SR@RXNE=0) RWUY' @ ~ 0&a 1 ¢_ 1 & "HA &

X TN,  Ts5x% 547 = 3  wWAGD

In this example, the current address of the receiver RXN

RXN

is 1(programmed in the USART_CR2 register) f f

5
/

RXNEf

RX IDLEJAddr=( Data 1|Data2] IDLE [Addr=1 Data 3 Data 4Addr=] Data 5
' i

Mute Mode

Matching address
RWU written to 1

(RXNE was cleared)

RWU ﬁ Mute Mode | Normal Mode
1
Nonmatching address /

Nonmatching address

@ 20-8. T §X% % s 08w

p
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20.3.7.3.
4 USART CR1| é+ i WIPCEy:1 ' @A ~yi (n HI & A" yygii oH Ty
)y i ' QMyhedwy yi1 ! 1 @USARTvT A" pi A
20-4vi A
M bit PCE bit USART fram
0 0 SBq 8 bit datagq STB
0 1 SBq 7 bitdataq PBg STB
1 0 SBq 9 bit datagq STB
1 1 SBq 8 bit dataq PBg STB

DT S X% o t Hi s x@®w E&  QQ@EMSBy!I aj 1 wO> § (MSBT QQy A w
apA, @ o J > yaayBy)
20.3.7.4.

> Y AEE VAET7E 8A LSBQRQQ3 > g A TEA QWY Q
&b X 'Q0=001101011 ® 4A’11 b " Oy > (g USARTXx_CR1A @EPSi On > gy Ni 'O
20.3.7.5.

%> Y AEE VADE7A 8A LSB'QRQE3 > y A THAQR Q

&b x 'Q0=001101011 ® 4A’1t b*' 'O > (p USARTXx CR1A BEPSi 1) > 4y NT 1
20.3.7.6.

b' USARTX CRL@PCEH JH1 QQl &+ 8QQWIMSBy > Ho®QiA . =o'
0y> YQAMI b O > T QAM) b'T y> 1| USART_SR| &+ A BHPE%O J 11
Xhb' USART CR1| &+ @iPEIEp X Ao oAAF

20.3.8. USART

USART_CR2| &+ G CLKENy w11  "O2 ¢ ¥wA paewA i  yo 3Y] °

0 X
e USART CR3| &+ A G HDSELHY
USARTEI T AQ3WAAAI b2y n 3 CKOT USARTA *H @ . p Dy-=
yByQ 1 CKbi =@@H T ° §{ QUSART CR2| é% A LBCLy @' 61" hpwe A®®QQ
HQ f1 aj f1 H T~ USART CR2| é+ WiCPOLy&I T A "OH I &1 USART _CR2| é+
i BICPHAy &I T A Ov H @ y
POIM Q 1h QQ e @3aA AAYNGHG I © CKH j uy

-

a p WAHIL USARTA +#>at WA TA ¥ -~ Hi+ mCKI /bTX2 ¢ B¢ 'QCPOL>
CPHA) AQ@ TXi @QQi CKa ¢ A, D8

a § WAGIUSARTI o TAAAmaL wAj 2 b' RE=L QQp CKi ~ (¢ QCPOL>=
CPHA" hpgi "~ 170 =) j yMEE - Ho a ANH =YAH (n Lzt 1/16
HH )

FYx

Ckba TXD T TTA +GrE@p A" A v (TE 11 Xha QOQH( 3Q%
USART DR| €& )¢ & H YP p=®dA QOQHT j ! T1 @ Aa i QQu
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LBCL,CPOL= CPHAHY o J1Z g~ H S| (J‘})H - BHUJE/ET “ A WG C;)H Hi
Pyj i ow

& pa I YA J TE> REI @° Ni @+ @& Y'H = 3°YH
USARTE HY3wAXEj f17s TH ¢ @ JH | 0dar QQCKe- T )

RX Data out

X Data in -

USART Synchronous device

(e.g. slave SPI)

CK clock

g, 20-9 USARTa £ e ©BizeD

Idie or preceding gy ¢ M=0(8 data bits) Stop
transmission

—_——— > > >
CIock(CPOLzo,CPHA:Q)—I_l—H—H—l_l—H—H—m_I——
Clock(CPOL=0,CPHA=1)
Clock(CPOL=LCPHA=0T | [ UL
Clock(CPOL=1,CPHA=L——— | M M MU

Dataon TX
(from master) ﬂﬂ" t
Start LSB MSB Stop
Dat RX
(frzri1 (s)lnave) nn {
LsB MSB

Capture strobe | I I I I I I I

LBCL bit controls last data clock pulse

g 20-10 USART'QQH H2z ~ & (M=0)

Idle or pr_ecv_sdlng Start M=0(9 data bits) Stop Idle or next
transmission - - Eansmlssmn
> > > >

CIock(CPOL:O,CPHA;g)—I_l_l_l_H_H_l_l_H_H_HJ_l__
clockcPol=ocpHazyy [T
clock(cPoL=1.cPHAZ0) U U UuUiruy
CIock(CPOL=1,CPHAW

Data on TX

(from master) EBE 7 B
Start LSB MSB  Stop
Dat RX
(frzi g:ave) nﬂ A8
LSB MSB

Capture strobe I I I I I I I I I

LBCL bit controls last data clock pulse

g 20-11 USART'QQH Hz ~ & (M=1)
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CK(capture strobe on CK
rising edge in this example)

i
!
Data on RX X
1
i
1
)

S e L

(from slave)
tSETUR, tHOLD
tSETUP =tHOLD 1/16 bit time
g 20-12RXQQ ~ /3'YH
20.3.9.
D1 &2 T WA J USARTx_CR3| é+ @HDSELy O p AWA 11 ©@yo 3|
+ 6 X

A USARTx_CR2| é * @ CLKENH
USART! @ J& ipdaeTs pod A2 THWAT | TX= RXAbpYYang #© i< It
§ "HALF DUPLEX SEL"(USARTXx_CR3 A @iHDSELY) O&2T= 32T 3

A RXj W At
A E=z®QQe Hi TXOT W + % EpM TOomAIl " OH NW A% IO &Y
P 1/0pj USART OULHI o Jaud @ A «mE )
%@V 1 3w WUSART®A1 n + 1! 1N4di @ \ (b At AAT T H) =
Bf 1A Kjh . TA E TEY JHILE QQ " QQl eritan 614
20.3.10.

.1 nCTS 2= nRTS . ! @i 2A ¢t @Ww QQLl ig "p AWA bM i 2A

USART1 USART2
X RX |

TX circuit cTS RTS TX circuit
RX X

RX circuit RTS cTS. RX circuit

g 20-13H A USART @& 1 Li-
20.3.10.1. RTSLi~
b RTSLi /& (RTSE=1)l E USARTI ®" ! Bi @A EEQQI nRTSEwaE GO HI
W) Ei @l é% 1®QQ  Hi nRTS M * % "U0UQpE vdJ Hy BQQe
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'star E :star
RX bit Data 1 SR i it Data 2 stop

; bit . bit

RTS | B
/ \ Data 1 read fJ
: J N Data2 cannowbe RXN
! RXN v transmitted

g 20-14RTS L~
20.3.10.2. CTSLi-

b ctsli ™ & (CTSE=1)i A wpaA i Vv 5! nCTS 1 b‘ nCTS®Q( "T&H>
Wi . i AQQ A (B AQQOT " toa B BT TXE=ON ¢, i vQQ A, = N
nCTSpe Q vanot E° @le HEy Ba

E CTSE=1HI E nCTS = wQ'61. 16s 0 JUCTSIF'dy E iorie 1B

3 b' U7 USART CT3| éw GECTSIEH1 , £1 AA

cT CTsf
CTS ; |
transmit data register i :
TDR Data 2 empty | Data3 | empty
Stop| Start Stop: i star
RX _ Datal [P} [/  Data2 bitpE/Idle ot | Data 3
writing data 3 in DR Transmission of Data 3 is delayed until
CTS=0
g 20-15CTS L °
20.4. USART
2N AA' T * T %0 Ay AN o

1 A QQl én M TXE TXEIE A

2 CTSe Clear to SendZ a A CTSIF CTSIE A

3 e Ha TC TCIE A

4 i@l &% Mg QQ t B RXNE )

- RXNEIE
5 Over* W ORE i ©
6 VY IDLE IDLEIE i o
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2N AA' T T %0 iy AT @
7 AN PE PEIE i o
8 Al nw Hi ¢ over* W =y NR/ORE/FE EIE i o

A6 USARTA AHT 2 AAAD
TC
TCI
TX \—‘i RN
TXEFE:D
CT
CTSISE:D
USART
IDL .
IDLEIE— D :[>_’ interrupt
RXNEI
ORE%D
RXNEI
AYRET D
PE
PEE—
LB
BB D
= B
NE:
C. ]
OR VAR
g 20-16 USART A AT U g,
20.5. USART
20.5.1 (USART_SR)
Address offset:0x00
Reset value:0x0000 00CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re Res Res Res Res Re Res Res Res Res | Res Re | Re | Re
s S S s s s S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re ABRR ABR ABR Re X IDL OR
s s s o E = CTS s E TC RXNE E E NE | FE PE
RC W RC W | RC_ W
W R R 0 0 0 R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
5 0O Lﬁ ! 0
12 ABRRQ W 0 H 1h¢y ABRF%OHy1 Xh 91 v
ws oL 54
5 O L. %06
Es O Lz' 54, g Lz hdakE
11 ABRE R 0 .
i % CHiL, 14y | en
T "1 ABRRQI &+ | ¥
s v Lz 5 1 %6
10 ABRF R 0 Es Olz' JegaH J RXNE=l Ea A
Al of1 AAZ1 das oL g IHA,
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Bit Name R/W Reset Value Function
€ ABRE=li RXNE=11 FE=1{ H y*' T
11
T " 1 USART_RQR| &+ @i ABRRQ
sl oy
CTS %0
E CTS <Rtogglet . CTSE=1Hi | é+
9 TS RC.WO 0 pzl 1701 E CTSIE=1Hi £ 1 CTS
AA

0x CTSIline&" ww
1x CTSline® v

8 reserved
e | &4 M %0
E USART DRI &+ QQe ~ Nyl &+
; TXE R L T4y IéH‘ETXEIE:1‘HlF'IAA
USART DRI é+ h | H
0oxQQ e Nyl é&-w
1x QQe ~ Nyl émn
e Héb %0
e QQvHGo I h TXE=li .. T4y |
é" TCIE=1Hf 1 A A
6 e RC WO L Tx USART_SRI'é Wi o’ USART DR
- I &+ h | He MAJ nw 4 T
a H @ o]
Oxe ' Ha
1xe HGE
QRQlI &+ j M %O
ENyl &4 e =~ USART DRI &t |,
Tdy | én
5 RXNE RC_WO 0 T USART. DRI é+ aa” o]
H
E RXNEIE=1Hi1 f 1 A A
0x " @ Q0
Ixi @QQ ¢ B
M %0

s 4 IDLElinet. T1Jy | &% E
IDLEIE=1Hf 1 A A

4 IDLE R 0 T % USART_SR| &+ @  USART DRI
ertal v

0x " s {4 IDLEline

1x s 4 IDLEline

Over* W %.0
E RXNE=1HI gV gl &% al @ QO
"t N RDR| évHi, T J ¥y

T X% USART SR| &% a  USART DRI

ertal v
E RXNEIE=1Hi £ 1 A A

3 ORE R 0
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Bit Name R/W Reset Value Function
Ox " fF1 Over* W
1x £ 1 Over* W
Fx | &* JyH RDRI é* kj hb
L YNyl érv gk 7
E EIE=1'Ht £ 1 OREA A
3¢ %00
RRAVI @ ¢ Hi. TJy | éw
T X USART SR| &+ @ USART_DR|
grtal o
2 NE R 0 X S,JJ 8¢
Ixs 4 o
FX E RXNEs/b NEa 'Hf 1 Hi NE=1Hj f
1 AAL Gp J RXNE%OHf 1 A A pn
AT WAT | E EIEE1THNE=1hf 1 A
A
v %0
Esd jay A GEig 0 G A BEY Hi ¢
T 4%y
T X USART_SR| &% @« USART DRI
ertal v
ox ' 54 v
1 FE R 0 Ixs 4 v & break E 9
Fx E RXNE/b FEa Hf 1 Hi FE=1Hj f 1
AAL Gp J RXNE%OHf1 AA b'E
e WWQQnf1” v L wf "
1. T ThAA QQue 1| XRE J
ORE%OH pt A * wAi | E EIE=1
HFE=1hf1 A A
> 6
Ei oH> 6 Hi. 14y | éwn
T X USART_SR| &+ @« USART DRI
0 PE R 0 ertel y o TRl ¥y o vEé
RXNE=1.
E PEIEH! f1 A A
Ox " f17 y»>
Ix f1° yo>
20.5.2. (USART_DR)

Address offset: 0x04

Reset value: undefined

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res DR[8:0]
RW [RW [RW [ RW | RW [ RW [ RW | RW [ RW
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Bit Name R/W Reset Value Function
31x 9 Reserved RES - Reserved
i o/ QQl én
n TCHAL D ai il @ mQQ o
ai A wWQQ
DRI é*rMni* bAl &% 48 AT A
WITDRL AT | @@ RDR{ 1 AQ DR]| &+
h X =" Gk AL
, TDR| évpn O4 = Nyl éve
8x 0 DRI[8:0] RW undefined o . .
é” X ©i £| RDR| e#pgp _Nyl e
s Ole wé” X 1 £
E~y> A& EA A "HAHi ~ MSBHy
e bit7d & bit8Z T i ®®H + T > 4y b
E~ y»> A& EA i @ HA Hi 1083
MSBYT 1 @ &b g
20.5.3. (USART_BRR)
Address offset:0x08
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res | Res Res | Res | Res | Res Res Res | Res Res Res Res Res
15 14 13 12 11 10 |9 8 7 6 5 4 3 2 1 0
DIV_Mantissa[11:0] DIV_Faction[3:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW

psDL:'SJWAI_ T A | éwn
Bit Name R/W Reset Value Function
31x 16 Reserved RES - Reserved
15x 4 DIV_Mantissa[15:4] RW 12bit Q'Q
3x 0 DIV_Fraction[3:0] RW 4bitn Q
20.5.4. 1 (USART_CR1)
Address offset:0x0C
Reset value: 0x0000_0000
31 | 30 | 29 | 28 27 26 25 24 23 21 20 19 | 18 17 16
Re | Re | Re | Re Res Res Re Res Res Res Res Re | Re Res Re
s s s s s s s s
15 | 14 | 13 | 12 11 10 9 8 7 5 4 3 2 1 0
Re Re WAK PC PEI TXEI RXNEI IDLEI RW Re
S S UE M E E PS E E E E TE | RE U S
RW | RW RW RW | RW | RW RW RW RW RW | RW | RW
Bit Name R/W Reset Value Function
31x 14 Reserved RES - Reserved
USARTAT E 4y | o1 USARTWe h "
13 UE RW 0 B R
oy BE WA 4y t1dy=>|
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Bit

Name

R/W

Reset Value

Function

0X USART prescaler> output” B1 low-power
WA
1x USART A&i
T M & USART_ISRTCJy a1 ¢1 |
UEH! =HI & %Ay

12

RW

0x 1 start bitt 8 data hitst n stop bit
1x 1 start bitt 9 data bitt n stop bit

11

WAKE

RW

i e AA

k mutewA, AA + t1Upaal
0x Idle line ¢

1X s %0

10

PCE

RW

Ty i

ox"y> B

X~y At

Sy > g X ObitéiM 9y g 8bitEM 8y

PS

RW

Ty> 0 1uay> |
ox y >

1x~ »

PEIE

RW

PEAAAT + t14y=|
ox B
1x PEA A A&l

TXEIE

RW

TXEAAAE + 1Jy= |
ox B
1x TXE A A A&l

TCIE

RW

e Jd AAE + t1Jy> |
ox" B
1x TCa A A&l

RXNEIE

RW

RXNEA A&l ¢+ t1J4y= |
ox" B
1x ORE& & RXNEa A /i

IDLEIE

RW

IDLEAA&T + 149> |
ox" B
1x IDLE A A Al

TE

RW

e [
oxe ~ B
1x e Al

RE

RW

AV
oxi o B
Ixi @& 1 ADs ! starty

RwWU

RW

QAR

Y " USARTT & w mute %A

Ei @ muteAz2’ 1 | én Jyyh"
T o 270 1én ] TYyu o
2° egxaa IDLEC* | &+
USART_CR1.WAKEbiti
Ox i " mT AwA
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Bit Name R/W Reset Value Function

Ix1 oH ® WA

Fixp J4 5 Jumute¥®wA 1 USART

TAdXi @  AQQE 1| ¢ p mutewA
Trj it idledd s 4y

F2xE Jasx% s

€ WAKE=1Z 1 g RXNE JygHi j i1 71

Mo RWUH
0 Reserved RES -
20.5.5. 2 (USART_CR2)
Address offset:0x10
Reset value: 0x0000_0000
31 | 30 29 28 27 26 25 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res STOP Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADD[3:0]
RW RW RW RW | RW RW | RW | RW [ RW
Bit Name R/W Reset Value Function
31x 14 Reserved RES - Reserved
Stopy J
13 STOP RW 0 0x 1 stop bity
1x 2stopy Y
12 Reserved
CK pin /i
ox B
11 CLKEN RW 0 X v .
1x CKpin &1 Y
j HYa ¢ ®AHI y3bo
H I &
a g WA CKpin . H Il &
10 CPOL RW 0 . ..
Oxe Tvi CKpnwMhHOuW
1xe 1v1 CKpinkMh &y
Hpat WAi 722 OCKpin , H o8
§ EmCPOLY TAL @1 A GIH /
9 CPHA RW 0 QRO
0OXM AH e T AQQQ -~y
IXMT AH e T AQQQ r~y
w® Yy QQEH T T e&p CKpin |,
8 LBCL RW 0 OX w® Yy QQEH T  jp CKpin |,
Ix we yQQEH ¥ p CKpin . Y
74 Reserved RES - Reserved
USART§ %
3:0 ADDI[3:0] RW 4'v0 | éw a0 Ny mutewA 1 T A 4bits
X o HBg x
20.5.6. 3 (USART_CR3)
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Address offset:0x14
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res Res Res | Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res ABR- ABR OVERS8 | CTSIE | CTSE | RTSE | Res | Res | Res | Res | HDSEL | Res | Res | EIE
MOD[1:0] | EN
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31x 15 Reserved RES - Reserved
s 0L o I wA
00x x staty ADL L.
oxi ~ 1 4
14x 13 ABRMODI[1:0] RW 2'b0
10x Reserved
11x Reserved
E ABREN=0G& G UE=OHI | & E’
s 0L A
12 ABREN RW 0 ox B
1xs 0 L= ' A
Oversampling ¥A
1 OVERS RW 0 0x Oversampling by 16
1x Oversampling by 8
H Kk p UE=0'H!
CTSA A Al
10 CTSIE RW 0 ox By
1x CTSIFA A &£l
CTS A&l
oxCcts 1 Li " By
9 CTSE RW 0 1x CTSWA &£l E®E CTS Jum OHI ¢
he Q0 %HI EQQ J3QQI &+
ME CTS@®Y ¢ hk De
RTS A&l
Ox RTS 1 Li " By
g RTSE R 0 1x RTS /E?~ | E QE ‘17 » buf-fer' » HE
h 01 AQQ E QQan Ha&o 1 A
"HAPY b ! @ QW 1 NRTSJ) w®
Ge 0
74 reserved
g2 T O
3 HDSEL RW 0 ox AxTwWAY
1x £2 TWA Oy
2:1
A A El
0 EIE RW 0 O By i
X v FE over® W ORE g
NF A A /i
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20.5.7.

USART

o »w 320

Re
gis
ter

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

5
4

OO X O

us
AR

SR

ABRRO

ABR

ABRF,

CTS

TXE|

TC
RXNE

IDLE|
ORE|

NE
FE
PE|

Re-
set
val

ue

o

o

o

O X O

us
AR

DR

DR[8:0]

Re-
set
val

o
o
o

0 O X O

DIV_Mantissa[11:0]

DIV_Fac-
tion[3:0]

o

o

o

o

o

o

o
o
o

O oXx o

UE

WAKE

PCE
PS
PEIE
TXEIE

TCIE
RXNEIE

IDLEIE

TE

RE
RWU

o

o

o

o

o

o

o

OrFr X O

STOP

CLKEN

CPOL

CPH

LBC

ADDI[3:0]

set

o

o

o

o

o

AP X O

ABR-
MODI[1:0]

ABREN

OVERS8

CTSIE
CTSE

RTSE

HDSEL

EIE

set
val
ue

o

o

o

o

o

o

0 EF X O

Re-
ser
ved
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’ h X~ 2A SPIwe ! baG { H ~

21.1.

WY i E(SPhel D Ay L Qe T vaT DTal®w AA 3 % £ @ A
G3%wWAIL Xmy x !t w8 3H (SCK) i # T @3 JAATA

E!l 122091 1 YO&E [ 22 QQiGedpTal e
21.2. SPI

A "HY SPI3 WA= SPIx WA

A 31=u2T2atp e

A 21 £2T20e e®d2b Q0O

A 24pTate en2b Q0T

A 8yd&dda 16ye v O

A THY~ 3 wA

A 8A3ZwWA L " d Qe w? W 12MZ

A x¥WA ' g w? ®3M

A 3wA>sxwAiz! @ 714 T NSS1 Ny 3 /x HAWA L6 Ow

A "V AYEH I 65"

A 1 AYBQQ 21 MSBp & LSBp’

A ' AAATERT A ST Q%0

A SPIO1 O" 8 %0

A Motorola WA

A A A AESWAQ

A bAgy w2 Ky 16bitt E'QQv J & 8bit Hi KV & 8bit{ &5 VLA Rx> TxFIFO
21.3. SPI
21.3.1.
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< APB bus >

t Read
| S e S B R E— — |
RxFIFO ! 0 0 0 FRX | ps 0 0 o | !
| ™ |
| |
MOS < | SPICR |
—N IHEERRE R
Mmisq | > Data shift register L= ===- !
LSB First | |
: 0 0 o | Fvi| FLW FRLVL| FRLVL| o |1
| |
|
TXFIFO : SPISR !
MOoD |
) BSY | OWR 0 0 o | Txe | RxNE

Write : F |

=

» 0]
Communication contro
1
SCP[—L BR2:0] ;

[« Baud rate generator <
i s8] o ;i éE i; wsTR CP04 el
— SPicR lf:—
Master control logic i 3'55 s 0 oxy| ssu| ssi i
L2 S A 2 !
NS£|]
g 21-1SPIt g
SPI AAAD LY v X
MISO 3 ¢ u/x t , AD AbpxwAi A QQ p3wAI I ©Q0Q
MOSI 3 ¢ | /x t VAD Abp3wAi A QQ pxwWAI I ©Q0Q
SCK WZAH 1 Aw3 o | x @
NSS x ¢t O n"%3 SPI= NSS@ hi pin! @1 Ay
- 0 OBIK
—a § "QQv
—ANN3 Y,
SPIO41 6B p A3 = AGGrNAX e DE Od1v6 Nbi 448x AT H 1D AT
age @WQRQ i MQZr [ 1 '@ Ourbu i Q0OI=x NSS3 N
21.3.2.
Mj a@&z1 [ 71 SPI' @&~ M a @ J P J/& 24 34g T NSSman-
agement & & 44 €. T NSS management W 3 ko
21.3.2.1.
A w1 SPI JadueT p Y Ji1 3 = x GEshift] €+ 1 g MOSI= MISOe
| BT bADD OB p SPI Q 1 Q0p3 wewH ~ap© Ny 3 MOSI

A QQI x MISOI @ s x QN EQQve Hae Adbit shiftH&Z1 g3 =x e B3
ué rn -
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MISO - 'V”SO'L_ i TX shift register |

MosI —» MOS|I | RXshiftregiste

SCK —®  sC f

NSS NS
Slave

g 21-222Tp3 /Mx Z1

| RX shift register }

TX shiftregister |
f SPI clock

generator

Master

|—|:|—|::|—c:|—|::|—|

21.3.2.2.

h BIDIMODE bitte SPI_ CR1| &+ 1 SPI! @TAp a2 TwWA p

Jior 11 Qi
H&3 =x shiftl &+ @3 | p Y A1 p SCKSEH

-1 QQp b A shiftl &% e @ BIDIOE

€ SPLCRL|] 8% 7 'OWAb | af Ny p Ji 13 BEMISO=s x GMOSI GAW T VA

NOHZ® At

RX shift register

TX shift register |

TX shift register

? SPI clock

RX shift registe

!

generator
NSS NS
Master Slave
g 21-32£2TD3 Ibx Z1

NSS! @ A1 p3 =x e Ti° L v wmh NSSO @j £ ta Lyg g
n
21.3.2.3.

/T RXONLYe SPI.CR1] é# C1 h SPIpE A WAQAQE|I oWAI £SPITApp 1 W

Ai p A Ji1p3 =x @ishiftl éve E /A& 114 D MMISO= MOSIj A1 1! @

4 1Tk
A EA wWAe RXONLY=0Z X JmueT 2 Z1 6Xp A M AE| @iz U AME!l @ 1

A %o ©8 GPIO
A

E 1 @A & RXONLY=1Z X Jyg RXONLY: Z7 ' @ T SPI . 1T px 41 MISO

1 ME 1 AGPIO EHBK NSS3NVN®@@HI ¥ AA¥x MOSII ¢QQ

i@ @BQ0
TT A1 0722 QQbuffertss J p3 47 1 MOSI

“"ft1 Y& @1t A GPIO E

SPI /AT 1 H 3N§ Awiy 1 yBH @ A|T ] RXONLY&a SPEl = s MISO

05 VH &
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RX shift register

MISO

MOSI

MISO

MOSI

TX shift register |

TX shift register

|
SCK —» SCKI

RX shift registe

!

SPI clock
generator
NSS NS
Master Slave
g 21-4pTopx /3 Z71
B3 kA WAK LISkl QWA)
e1lp3 =x e ! @A NSS 11 L 1 @i NSSO @j £ ta Ly§g g
n
€ 27 p Rxshift] &+ B JVQ YU @ JV3U p % GEitransmit-only®Ai | Adme 1 @ HDE
T 0 6 X
€3 p Ji 1 b 98 MISO pin 1 A GPIO
Te Ab G hep BIDIOEbit' A1 wHI 25 WA /El 1 y M simplex I @ half-
duplex M
21.3.3.
P AGBAGG A" Nk B 4 13 wm¥%AX | A1 GPIOr TN NSS 3 o TH
i k NSS 0O« AX EH& Al % 53 = w DK 6 an-
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NSS
| RX shift register } IMISO MISO’L— i TX shift register |
TX shift register | {1 MOSI L MO&I | RX shift registe
f SPI clock f_SCK —» SCKI 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
g 21-53 rbs AT AN @k 3
NSSp Y Jip3 v° A o SSM=1, SSI=1f By M MODF
1272k BEMISO i I A@X 0 "HHC MISO®I GPIO J A m AF open-drain
21.3.4.

SPIOAj T Gotr3 1 Tie, 1A @& Ty featuret  feature! @A Nb A
g2 Hi = &4 @i pépdEieop M E T dsdHE A JUw T WA BENSS pin
p TWAT ®bAQ@i SPI e© 17! TG + wDKE® A ¢! @p3zHQQII e
E efqot A T bHBA 3Yx WA fi e i O41Est’ Qa3 WAL X'HOQGED
WJd w @IGPIOA™ Tm Gk  selectinput p YHGE 1 ok selectz N WL i

O4 @ epPpH + passivemodel XM & AGi Y AD
b"+tA epa H N, 91 G4° M 7T8hf1 el ~ MODF' TZ tar1 Al Q@Z
T P\ D GET Y € &by w hewlbA edj a@ HO T K6
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| RX shift register } _'L MISO MlSO’L— i TX shift register |
TX shiftregister | I MOSI > MO&I l RX shift registe
f SPI clock I SCK - SCKI SPIcIockf
generator generator
GPIO —p NS
Master Slave
(Slave) (Master)
NSS -— GPI
g 21-6 Multi-3  application
NSSpbA ¢ 186 1 VWA HEEGOd WA~ MISO . i 1 & passive node A
a x
21.3.5. (NSS)
p Xk model NSSA R% @id vl EK i w3 p3 model NSSn'! QAR . w

@AW V EAmR VHIE' @ Br3 @@OI Wi EAm . HLE! @ UDAX @K
03 N
SPI_CR1| &+ mSSMbit ' @ O 7T&d& Tk management

A T NSSmanagements SSM=1Z X p A Ji 1 x select3 N j ©iSSlbitt SPI_ CR1l e+
6 v v NSS pin QONTHZT A
A T NSS managemente SSM=0Z x p AU i1 & A' T @ J

1Z NSS . Ai &€ SSM=0,SSOE=1Z x A JxkpAw3 HAT . 711N NSSpin E SPI p
3 WA Al £ SPE=1Z 1 NSS3N 8 TTHX3'YH>W: ~  SPlI disablese SPE=0 p *

3 Z1t a1 SPIj i ¥ NSS

27 NSS . disablee SSM=0, SSOE=0Z x b* MCUp &1 i Aw3 1 A Jub n3o
T b' NSSpin%'H “TH1 SPI 33 modefault™ 61 % ds v Iwmx WA px
WA 1 NSSpinA m% ©d BVl E NSSwmHHI % A
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SSI control bit
—— SSM control bit
1
NSS lutput
0
NSS ] GOIO
Pin logic NSS| Master Slave
Inp. mode mode
Vdd OK Non active]
Vss Conflict OK
NSS NSS Output
output oot in Maser mode and
used In Master mode an
Control NSS HW management only)
NSS external logic
SSOE control bit
NSS internal logic
0, 21-7 hardware/software slave select management
21.3.6.
p SPI Q i @A "HA2'H SCKe serial clockl N'QQ4 i @iz UNy= ~ "HAa
L FAn"s2H "y H Ié6>Qavi A w 1z 13 =5x o {7 a &
PA

21.3.6.1. Clock phase and polarity controls
CPOL> CPHAbDite SPI. CR1l é* 1 T1'!' @ J 44' T @H2z CPOLe clock polarityq i
== »'QQe HGiclock@®iIDLE"' & HyM3 > x ®&¢® b' CPOL ®y1 SCKpin®H?
W b* CPOL Jy1i! SCK pin® > WEIIDLE" &
b CPHA Jyi1 SCKEM™ A ~Q © @M AQQyeb® CPOL v yi1 17 ~1 ¢
i "7 pH wpiz® X1 QQ €& b CPHA ©yi1 SCKEM A ~Q M Ae Q

On

et
Myeb' CPOL Jyi1 17 r~1e_Ti"Z p H wpi13, NHLQQ &
CPOL> CPHAGM T 'O QQQ H -~
p CPOL/CPHA®we 1| SPlog disablee SPE=0(
SCK@IIDLE" 60 MZ SPI.CR1| &+ "O@il &

288308



PY32F002B & Y

vos: TRTIRR S Y Y E,X Y Y @D
wiso IR EaR X o smo—
DA I A I
Capture strobe ' i | ' - | ' | |
CPHA=0

oo 4 L] LI LT LT LT

mosi JXM(msei( X T X T YT XU T X U )Y idsirf
miso —(_ B\ YT o ) om0
N N R R D D D R R B
Capture strobe I ' I I _J ' ' '
g 21-8 QQH 'H2 g,
"QQbitE 2 n" 2> LSBFIRST bit@: h
21.3.6.2.
LSBFIRST bit(SPI_CR1| &* ) SPIshift] &+ ! @ h w MSB-FIRST@& & LSB-FIRST £
7 DSbit(SPI_CR2| &+ )i "OQQv @y Q ! ™Om8yaada 165 VI IMEA i@
T
21.3.7. SPI
M:23 =sx 1 SPIGE JLY" vV T MrovywmwAANT I m @GN k4 E %o ]
l Q@i ¢ X
1. °7 RWBEGPIOl &% x 4 MOSI MISO= SCK pin
2. © SPILCR1]| éw
17 BR[20] JH L:' &ex WA]j 4
2L 1 CPOL= CPHA
3 RXONLY & & BIDIMODE = BIDIOEe RXONLY = BIDIMODEj i 2 HO®Z 1 "O simplex &

a half-duplex ¥A
4 J LSBFIRST
5C J SSM= SSI
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6 J MSTRbitt p» 3 NSS Ja1 b 3 J B MODF 1 d NSs@i J "5
3. ° SPILCR2] é+

1Z 1 DSbit "'0QQv HyQ

20 J SSOEe x WAj Z

21.3.8. SPI
O p3 A H e A SPIx b j “JInij QQEQQe i hat x ©EQUQ
&vo0 pADm3 8 1 TJdYy? A BQQe & 4 p H @M Ar-1 GGb* H 3N
T A + p*p @i J e ¢ SCK3No p SPIx Afi e 1 dhp IDLE'T 6
levele” Z @ Ol 6
Full-duplex %A € & a transmit-onlyl 1 E SPI A& Xh TXFIFOj M1 & &b TXFIFO i A
"1 3 AD

DY M3  receive-only %A ¢ RXONLY=11 & & BIDIMODE=1h BIDIOE=0Z | p SPI A& o1 3
AD I'H Yo wé

21.3.9.

21.3.9.1. RXFIFO and TXFIFO

SPIA®QQ FIFOI gV W 21 Ky w 16bite E"'QQv  J m 8bitHI K Y & 8bitl : &
ESPIT 2@ AQQL TAI X B's: CPUr j 3/ nQQM: i A C i Qe N bE
FIFOI 3 ¥ TXFIFO> RXFIFO P FIFO 1 p A6 @i SPIwA

FIFOGY Nn™ 222 MvQ YO X QQr QwAe 2T £2T2 QQvi A

SPIL.SR| é* hé @E& QP RXFIFOA @QQJ' ° SPILDR| é+ 1 hp FIFO
A A LINTED - VIR ({0 X o) 0 W RXFIFO &M FTLVL[1:0]> FRLVL[1:0]§ |
“" 5 A FIFOE @ 1 1,

M SPI.DR| &+ @ o RXNE' 11N EQQ&Uw p RXFIFOXh =~ &1 ' 1
A ERXNE | 1 RXFIFO38 Wi M o8

nst T A BQQy TXE' 11N E TXFIFOLeveln:: & & M2 Ok G & Hi

T6h A s, L TXE | 1 Xh TXFIFO T > 83
T T @A A1 RXFIFO! @é 2AQQv

TXE> RXNE' T R AAAAT N
ERXFIFO»Hi b’ i AQQ i g1, over* W ' {ri Overr W ' {l!a@ T
= A ASAAT N
Jy@BSYyl "7 1AE QQv@ * p EH 3N ASIOGSE p3 &k AQQy

8 1 BSY%O3'Yly Hpkx vYE%BAQQve o 1| BSYh3'Ywn 1A SPIClockK Yy GiH 2
w
21.3.9.2. Sequence handling

PRQQv ! Q@ single sequencee [ H& T 3U EA Al | E maser@ TXFIFO &y
M QQi sequence AD X/ A H 3N 3 ABioé 1 = TXFIFOM1 + « y BME v BIQ

Q

290308



PY32F002B & Y

p receive-only®A | o half-duplexe BIDIMODE=1, BIDIOE=0Z & & simplex %A & BIDIMODE=0I
RXONLY=1Z 1 p SPI /A&l Xh receive-only®A g ®H61 3 6VYoADi ¢ 3 "hoéH
X Asi@QQ "~ 3 yB SPIGar ~ receive-only WA
E3 T2Q@ AWEWAe SCKINT AGBII 08 A® 13 o a x J nQolug

T E®o Hi 3 o H VI XOeaa™ §oH 1 a6° Adglvi da 4 delay@QQy
Fyod « M23 &dax 1 =@®underfflow 3N sk @WQQ W 3 1=/ neo
Ax j13H t BQQL
YsA sequence 0 NSST " YH1 2@ Hgr x d/ O O8ED A OBE A X p A

=2 A

DK MA1 =60 T NSS=i  x 1 H WEOwB®OET 1| Axv4 m¥%AQQ2" WA~ a g
NSS! @' 71> TbHI1AAITnNE 28.3.5C

EBSY Jyi1 EI "7 *p BIQQVIY Ew @l HEH RXNE%OJY oo A
bit T 1 XhQAQQy & p RXFIFOA

21.3.9.3. Procedure for disabling the SPI
E SPI disable¢ 1 0 Yt - h GEidisable LY M v /4 disable SPIGiLY T E GH + W%
ZT1itv H h y&i A1 VHI & WA MU' i e disableZ 1 * p @' Mh . q p

P¥wAi | disablelYT y ¢y B A OEn |

L2 T a4 transmit-only®Ai 1 3 | QEy Bwé A WWQQHHGEIMW p YU i1 pwo
wIQQr Mo« H y B v }Y packing modee ET 4~ QA QEQQv I @¢pJ P dummyE
M7 p PWAT 1| SPI disablee 1| T Ao /&t % Gidisable LY E SPI disablep 3 &
Hi b %H AvI W p L dai AQQv ép TXFIFOa 1 SPIGH [ 1 j i 3

E3 J py Mreceiveonly®A1 y B AH @ A|TyBv g SPE=0L WAT |
W 8 SPI disable L Y

E SPI disablet i ® WIQ0é dp RXFIFOA1 PQQo pi & SPIAT ADAG2

e I né& w B® @WQQ . 3E SPI disable H RXFIFOT M ©Ee &1 * G disable L

Y1 aa T T¢ygQ@ DpA@EISPI| &+

% Gidisable LY T 9272 BSY'T &1 X1 ~ FTLVL[1:0f @ 3 EzH& O @ = h_ B
L ¢ o 1 aebx
A E NSS3N T1Nn1 3 bx w&* BEINSST ' aa

A EHa&rs FIFOET MQQLHI %Hwo QQv &&CRCvKp € Y A
*  @idisable LY T € receive-only®A v 7 x

1. M & FTLVL[1:0]=00c = ®@'QQ A U

2. M & BSY=0t w9 BIQQ | NHE

3. Disable SPle SPE=0C(

4. "QQi © FRLVL[LO]=00e A®i ¢ QQL
Mz = h receive-only®wA 1 *  @GEidisable LY T x

1. pwt AQQye Y Al disable SPle SPE=0Z 1 & Al o LY

2. M & BSY=0t @t BHQQVT J Nn¢

3. 'QQ1 © FRLVL[L0]=00e A®i ¢ Q0L
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21.3.9.4. Data packing

E framesize=8,y M 16y @i & & ° Hi  hs O AT datapacking p YU i1 2Q0Q
frameh X I n X1 SPI/&ET éUp wordH g G pattermt + ¢ T ép Yy &

I gwé” datapacking/ N Y paA A A 16-bit T bAQQY A i WAL b
RXFIFO & { 1641, 2° hp RXNE' 787vo0fi1 AWMRXNE TG0 Z1 i @A A
16y SPIDRI| &+ 1 T 2AQQv pi @91 RxFIFO & h=1i i o 0 3'YM

1 e, QOhb,

pA M1 T 8y AA" T Q2" @iwe AQQvI 2@ W fFi1 RXNE' T1 M3~ QAQ

Qv M3 @i AQQvi i Ao v Rx FIFO 6
NSS
SCK_”_H.”_”.”.”.”_II_
TXFIFO mos! | RXFIFO
Ox0A | { ox0A} 0x04 | H  OX0A SPix_DR
SPix DR 0x04 [{spitsm | 1 | spifsme ox04
| &shift > gshift |
- B
16-bit access when write to data register 16-bit access when read from data register
SPI_DR=0x040A when TXE=1 SPI_DR=0x040A when RXNE=1
0, 21-9 Packing data in FIFO for transmission and reception
21.3.9.5. Communication diagrams
k4 PEZWWH2ZI PHz M:T AA T ®Q% W Mp1 3h LSBFIRST=0, CPOL=0,
CPHA=1
1. E NSS&®®I SPI A+ x ADi  MISOyE NSS ®a & SPIK Hx =M MISO @i

M2k 1 pe AD o wé&X @WH A3 1 @ko ~tQQ p3 vikp SPI £
{f Hl SPIv hi MOSI= SCK3Neg Cy 0 NSS3NZ b' SPI disablet SPIv & x GPIO

AAL + %p P4 i @ WOn": GPIOG h
2. 93 i b T Al _ BSYpve 3Y®® px Y1 BSY3NpQQve Ww He
N AH - Q

3. EQ®E TXFIFOT »@m TXEzN ¢ |
4. E QE TXFIFOT »@n TXEzN ¢ |

5. p Data packed mode, TXE= RxNE' 11T G M, N@h %A /[ FIFO© 1 16bit K¢ until the
number of data frames are even b * TxFIFOT 3/4full FTLVL' & y p FIFOfulllevel 8T wK
Yws AT Qframej T p TXFIFOwd 1/2fulle &Y "QRQ frame @ 8-bit®: AAé Y
TXFIFO A
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NSS
sok- U U AU U U
BUSY | ’ ’ ’ ’

S SN — SN — D — D4
MOS
PE | I

.................... [ Enable TR interrupts |

\ 4 software(polling or interrupt routing control at Tx event |

D
FTLVL o0 J 10 11 X 10 10 X 01 X 00
Trardh
e < T
1 | ; 4
P — Doy » (Dﬂ"'l .......... > <Dﬂ+2 ........... > <D1+3 .......... ) P m— Dnwa | >
MISO UEELEERCLEECERACUOEEEERVECEEEEROLEELEERTE

RXNE | I_, |_
softwarg(polling or interrupt routing control at Tx event |—> @

FRLVL 00 ) o0 Y 10 oo Y o0 S 10 Xod o1 f oo

21

g 21-103  full-duplex communication diagram(bit frame=8)
Note1X Thanding0 cpu’ "QQ  Tx fifo At GiH
21.3.10. Status flags
Z1 Y2 BAT 8 %0 @H= i SPIOA @i 6
.3.10.1. Tx buffer empty flag(TXE)
E TXFIFO® z @M && A GWQQHI TXE%OY Jy TXE%OH b TXFIFO level 6

%0y w X3'Y d2Wi = TXFIFOlevelns: W'z 12FIFOgy ¢ h . 1 | b TXEE
€ SPILCR2Z Jyt, hfi AA 0 E TXFIFOlevelz:: 1/21 § s 0 |

21

21

.3.10.2. Rx buffer not empty (RXNE)
b* RXNEIEye SPIL.CR2Z 4yt _ F1 AA
.3.10.3. Busy (BSY)
BSY%O'. 1 Jdm] ( 3%yn @ N %%0O " SPI 3 PG b
EE JTHL 7 SPI* @ 31 H® A@®v xpl3wAdiebi owWAi (MSTR=1 BDM=1

Xh BDOE=0)i pi ®Q BSY%O3'YmwH

R T KW SPI®eX Jy WAGH ¢t H )o 1! @& BSY%Os de T e d |
@ d qgwe Ke 1+ % K YR i \E

BSY%O ! @i2pr3 vAa d7 7\

" 3 wAGEie b | QWA (MSTR=1 BDM=1Xh BDOE=0)1 Ee€ ADHI BSY%O J'1
@i v %ON | wo0x

eE SPI *  Eidisable¢

o3 WA Ef1 MODF=1

o3 WAI Ee HA&I|j WOQQQ A

ox WAI p%AQQe o 1 BSY%OJJmwO X3Ye N ASPIH - Q
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Note:j /T BSY%O! N%AQQA =1 @ A&t TXE> RXNE™ T
21.3.11.
21.3.11.1. (MODF)
3%WA Q¢ MODFZ k A1 pX E NSSAmw 33N e SSOE=0 | NSSADH, TWATNi 1 3
BINSSO "TH@Waap NSSAOD TWAAINi 1 SSIy JmOH %HI MODFY s DIy 3w
A QMSPI t &Q@i &9
e MODFy Jm' 1L b 47 ERRIEY 1 SPIa Ay
eSPEy w0 Ny B I Xhw SPIT &y
e MSTRY [®'01 + %A % | vk WA
i w12 | MODFy X
1.E MODFYy Jw'1T"HI "E KM SPI.SR| &+ @ &  "HA y
2.t ¢’ SPI_ CR1]| &+
PO A MCUBBM A A1 W d, XA Ak ¢ & V1o X7 3 1 WINSSOH 1 WM MODF
H i pH& | ec1 SPE> MSTRy'! @O¢ ECG@sD' 6
C22 GuBEa 1 E MODFY W'1THIL, T B 4 SPE= MSTRY
W Jitx t ©@@MODFYyj i Jw1T taipr3 J 1« A 11 @p J° MODFy G
TSk U WAPS%HE MODFY TP T RT A3 M AAY2Z! @QE  Avyga o+
"o % oL
21.3.11.2.
EQQ 3 dax 1 ®t Xh RXFIFO=6® 2 @M &1 o SFQQHI f1 over* W '
b T=& =z GH Q@ i @ BQQe RXFIFOA & ®Z1 & 8hai

E over* W v

X1 XhA®I i1 A 9Q0b,

Al LA @QQj h overwrite@ € Gp RXFIFOEIQQ

i @ BAQQ

oK SPI_DR| &+ > SPI_SR| é+ ! N OVR |
21.3.12. SPI
21-1SPIA A 0
TXFIFOM & TXE TXEIE
Q0 @ RXFIFOA RXNE RXNEIE
3wA @ T MODF ERRIE
o, OVR ERRIE
21.4. SPI
SPIMZ @i e*r ! @ 16-bit=> 32-bit I DRI &+ "HY 32-bit 16-bit=> 8-bit
21.4.1. SPI 1 (SPI_CR1)

Address offset:0x00
Reset value:0x0000
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15 14 13]12] 11 10 9 8 7 6 | 5] 4] 3 2 1 0
Bl-
DIMEOD Bl[élo Rse Rse DFF RX$NL sMs S|S LSSB_Ir:IR SEP BR[2:0] MgT ch CZH
RW RW \'fv RW RW VFf/ RW RW \Tv VFf/ \Tv RW | RW | RW
Bit Name R/W Reset Value Function
2 b QOWA Al
15 BIDIMODE RW 0 OX “2 41 Db "WA
1x ‘D1 29 "wA
2 b WA A
/b BIDIMODE 4 JpD4eb bWAT Q
QR . Ab
14 BIDIOE RW 0 0x . BeE WAL
1x . /Al e E A WAL
“047g3 t 1y MOSIAG1 px ¢ 1w
MISOA &
13 Reserved 0
12 Reserved 0
QQvi A
0x £t 8y QQvi A AU
11 DFF RW 0 X A 165'9?“ A " /i,qf
FxE ®E SPI” B(SPE=O)H1 ¢1 =~ g1
€ @ s
Fx 12SwAi | Ar
K1 @i’
y = BIDIMODE y hposeipb b
Aigle AbD prAX Y G Jalp’
10 RXONLY W o WKt ?J 1 fEé E ) om
XK LE® 11+ Gjh aQ0Ii @Q0
\
Ox v2eTen =i ol
X" B . eEl QWAL
TK ' 1N
E SSMJy1 NSSAD i @& W' SSly i
9 SSM RW 0 " h
ox"' B Tx t1n
Ix A Tx t1n
n x ¢t O
g ssi W 0 "1 &HEQ®E SSMZl‘HéGfd‘) ! e
h~ NSSi @b Wi p NSSA D i @iI/O HA
n o
vi A
7 LSBFIRST RW 0 Ox X MSB
Ix XA LSB
Hi T ow | éw Gud
6 SPE RW 0 SP!_[E'
ox~ B SPI
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Bit Name R/W Reset Value Function
1x A SPI
L. (-

000y frcLk/2
001y fecLk/4
010x frcLk/8
011x frcik/16
5:3 BR[2:0] RW 0 100X frcik/32
101y fecLk/64
110x feck/128
111x feck/256

Hj T ow | &+ @io
Fxx ¥Ai  0d L' k "HY fec/4
3 ¢+ 0
2 MSTR RW 0 Ox dwmw
X Jwm3
Hji f ow | &+ wid
H I &
L cPOL 2w o ox M :c?‘Hl SCK3'YH2 W
Ix M 0 Hl SCK3'Y 2> W
Hj T ow | &» @io
H Oy
0 CPHA RW 0 o Q:Q : h \4,\ AN ] é\D
1Ix QQ KM AH -~ AD
Hji { ow | &+ wid
21.4.2. SPI 2 (SPI_CR?2)
Address offset:0x04
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
?le_\>ll Res | Res | Res | DS | Res | Res | Res | TXEIE | RXNEIE | ERRIE | Res | Res | SSOE | Res | Res
RW RW | RW | RW | RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
k  fast mode enable
0x X normalmodel ¥ WA HYwd SPI
clock @i y e’z pclk/4
15 SLVFM RW 0 1x k¥ fastmoder ' "HYx ¥A7i SPIclock
y ! pclk/a
Fx E SPIclock@i § n’z pokidHi R j
T h |éwy
14:12 Reserved - Reserved
SPle QQ vy
11 DS RW 0 0x 8-bit'QQv e
1x 16-bit'QQv €
10:8 Reserved
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Bit Name R/W Reset Value Function
A AT NMAAAE
7 TXEIE RW 0 0x~ B TXEa A
1x A TXEA A TXE=1Hf1 A A 0
i A" N MaAAE
6 RXNEIE RW 0 OX _B RANE A é . -
Ix Al RXNEA A RXNE=1Hf 1 A A
0
A A A
5 ERRIE RW 0 OX _B A f\ s
1x Al A A E CRCERR OVRa MODF
w1HL F1 AA 0
4:3 Reserved RES - Reserved
ss | Al
Ox~ Bp3wAi SS 1 t 1 @TAp
2 SSOE RW 0 TR 7
1x Ak 3¥wAi SS | | tji TApg~
3 1 wA
1:0 Reserved RES - Reserved
21.4.3. SPI (SPI_SR)
Address offset:0x08
Reset value:0x0002
15 14 13 [12]11]10]09 8 7 6 5 4 3 2 1 0
Res Res Res F;th Fﬁth Res | BSY | OVR | MODF Res Res Res | TXE | RXNE
R | R[R '| R R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
FIFOA level . 1t 4yt 1 |
00x FIFO M
12:11 FTLVL R 0 0lx 1/4 FIFO
10x 1/2 FIFO
11x FIFOfull(E FIFO 6322 1/21 0 i
»)
FIFOi @ level . 1t 4yt 1 |
00x FIFO M
10:9 FRLVL R 0 01x 1/4 FIFO
10x 1/2 FIFO
11x FIFO »
8 Reserved 0
0 %0
7 BSY R 0 0x SPIj Oy
1x SPIf 22 Laan A M
0. %0
6 OVR R 0 oxno.
Ix f 1 o,
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Bit Name R/W Reset Value Function
| éws TAg1 &G T2 ®yeio
s o03° jat
WA
0x 1 WA
5 MODF R 0 XA -
1x . N WA
| év 1Ayt da T12° vy
4:2 Reserved 0
A AT M
1 TXE R 1 Ox A A M
Ixn A mM
i od” M
0 RXNE R 0 X1 A" M
Oxi @A™ w®M
21.4.4. SPI (SPI_DR)
Address offset:0x0C
Reset value:0x0000
15 J14 13 J12 J11 J10 J9 8 | 7 [ 6 [ 5 [ 4 [3 J2 J1 [0
DR[15:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW |[RW [RW [RW][RW [RW
Bit Name R/W Reset Value Function
EQTQ! é H
A Gal @ @0
"QQI é+ Aw RxFIFO= TxFIFOGH £ E
QQ b RXFIFOI @ ~ "QQu h
TXFIFO
Notex n~ %2 DSHe QQv Ky "OC1 QQ
15:0 DR[15:0] RwW 0 s e .
A 00l @l 8-bita a 16-bit
Mz 8-bit'QQv I "QQl &+ T 9272 right-
aligned @& 8-bit 'QQ A ci o Epi
O¥A| DR[15:8] T AW 0
Mz 16-bit'QQv 1 QI &+ T 16-bitGh Q
A DR[15:0] # An =1 @
21.45. SPI
Offset | Register wlglaly]d]8]e|o|[r]o]w]s]o]a]a]o
& o) Z s 2| x| 2| <
- 2 Z n o . = o T
oxoo | SPI-CR1 mg & S| @ a2 | LH o BR[2:0] n |l g | o
= X %) = ) (@)
[a [0 -
Resetvalue | 0 0 0| O 0 0 0 0 0 0 0| O 0 0
s w | Y[ ow W
L = w =
SPI_CR2 S |2 | o)
0x04 > 2l |E 7
Resetvalue | 0 0 0 0 0
al = LL W
— = > 2 L
—_— > — (&) Z
0x08 | SPI_SR >3 >5 2132158 X |
~ @ s o
LL LL
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Offset Register = S 3 & ea! = o o) ~ © 0 ™ N o
Reset value 0 0 0 0 0 0 0 1 0
oxoc | SPLDR DRI[15:0]
Resetvalue | 0] o] o] o] o] o] o] o] o] o] o] | o] o] o] o
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22.1.
 Q9:’z Cortex-MO+ CPUI CPUCoreY 9 1 debug T EF I i T Web 5/ pA
h"Ymye "YmA e Z & QQe QQAe I HYy B n/ yBHI n/ @iy "T6=dr v TE T
@ © HE! o1 p/=v 1@ ¢s51Y2NAAE
I T po 3 p i-° MCU H A7 1 i A7 serial wire p MO+ CPU Core A
T ARM CoreSight Design kit
MO+wé ™ & ©Ea i HY1 @i 46
A SW-DPy serial wire
A BPUYx Break point unit
A DWTy Data watchpoint trigger
HYOY 0° Y Qo a1 1 x
A bq@®  Ad° | SWIO@PB6 SWCLK@PA2
A wMcuU TeTHYHI G¥WAL T v H M
MCU
Cortex-M0+ debug support
Bus matrix
System =
interface |
Cortex-M0O+
Core
SW'OW swop ] [ » DBGMCU
SWCL@ [ttt Debug AP
g, 22-1 DBGt g,
22.2.
22.2.1. SWD
1T REMEObBAL p AOM éA |
22-1 DBG! g,
SW-DP SW
13 i
SWDIO vl wo QQ 3. PB6
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SW-DP SW
13 i
SWDCLK £V w H PA2
22.2.2. SW-DP
pYA¢¥ yoedd e yaai D¢yl 1 ASW-DPEM A ° ARk 3 No AEr W
pin
FarHYaAone” w SWDMAGE T 61 X & v1%AmGPIOT
22.2.3. SWD
i SWDY £ T &L, GPIOi " #i ~ +HAvME GPIOi | énvgdy'dHIO)
a v o' 6 X
A SWDIOY input pull-up
A SWCLKY input pull-down
Ao 1=7 71> wmv b T T wr o @ 9
22.3. 1D
Ydné dIDcode 6 Keil IARMT v AT IDCodes y» 0x40015800s % { H
9 Ai 291, T n flash@factory config. byte % OxX1IFFF OFF8§ X | " DBG_IDCODE]| &+
A
22.4. SWD
22.41. SWD
T Aa p G B 1| AT Qi BAMAEY
A SWCLKx'! s 3 A% a@iclockz N
A  SWDIOx 2 b QQ3 N
B b6 b A bank©i &+ ¢ DPACC| &+ = APACC| é+ =73 QQyT Ybpdi bE
LSB-first e M’z SWDIOGie b 1Tn1 40 0 g —1i Ted 100kg§ @D
PB A Y%K SWDIOAb Bipwr b H d3vpiin=e 3 1 =60 HYa ver A
6P 1 A PH T 1AHGH 1+ dQA! @ J SWCLK 't 1
22.4.2. SWD

YeAZ @7 444ax

A 3 A @y 0 e 8bitsg

A HYaan @z ¢ Ze 3bitsg

A 3 adahH asErQQa 4 £ 33bitsg
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222 3y (8-bits)

Y%=z H e\ @

0 Start 0 wp 1b

Ox DP
1 ApnDP

1x AP

ox " 0
2 RnW X

1x 0
4:3 A[3:2] DP& & AP| &+ @5 x N3
5 Parity @ y©h oy
6 Stop 0
7 Park =0 3 v 2P TRGT R DA |1

W b H &4 w 1bitg Y 01 %H3 =9Ya =® v3zN/
22-3 ACK ¢ Z ¢ 3bits
Y8z § By @
001x FAULT
[2:0] ACK 010X WAIT
100x OK

b A "HAGGb® 1A waitd & FAULTZY 1 ® 1, bPH o ACK® Z

22-4 DATAe ¢ 33bits

%z H e W
[31:0] WDATA & G RDATA Tda QQ
32 >y M[31:0]EF ¢ > g
b*T A HAHI bH o " RQe
22.4.3. SW-DP (reset, idle states, ID code)
SW-DP@' § ®AHK©  SW-DP@l IDMh  E | JEP-106 %0 A DM T A ©EIARM
M t X 41y O0xOBB11477¢ MZ Cortex-MOZ

22.44. DPand AP /

A
A

DP@iHA | h posted:» Q¢ Z! @ Noe& ACK=OKZ | da' @ & & ACK=WAITZ

AP®IHA  postedx YP '~ OB3] T Ke b1 K {08 i T AP
| . DP-RDBUFF| &+ o st., & J°
DP-CTRL/STAT| & # ©i& READOK %0 p Y%A AP & a RDBUFF de” Tt AP

T a1 @ H ~ A
SW-DP h X~ ° buffere Mz DP> AP’ 1 ne ETH'HAK H&HI i & A’ HA b
“7 puffery»” 1 YAz ¢ ZT o WAITb IDCODE CTRL/STAT & a ABORT 1 T av
€ ne Eb" ~ bufferT » @i
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A 122 SWCLK=> HCLKT a¢ H 1 p° HAocg> yeal HA VG SWCLKyY QI 77
37 @ ®O6 E LV3N 4 mHHI AvQZ Z1
Ewi 2 0 CTRLSTATHI @i OT b' i A'HAg i 2(No, Nt h fail
22.45. SW-DP
E ApnDP=0'HI ! @ R| &+
CTRLSELH & & ,
A[3:2] R/W R Register Notes
SELECT| e+
00 Read IDCODE
00 Write ABORT
01 Read/Write 0 DP-CTRL/STAT
01 Read/Write 1 WIRE CONTROL
10 Read READ RESEND
10 Write SELECT
11 Read/Write READ BUFFER
22.46. SW-AP
Address A[3:2] value Description
0x0 00 Reserved
DP CTRL/STAT| &+ 1 17 A
A d AV da 93 power-up
Ox4 01 A wAP Je THA
A i pushed % =  pushed "HA
A P' 6 %0e o, powerupZ\
DP SELECTRION| &+ x1 A "OE’ v E> active 4 A wordBE &
H R 1 A&
A Bit31:24x APSELY 'OE AP
0x8 10 R )
A Bit 23:8x reserved
A Bit 7:4x APBANKSELY p E° AP, Oactive4A word| é+ 1 &
A Bit 3:0x reserved
DP RDBUFF| éH x 152 @& ap AHAZ® o @ d Gl
0xC 11 .
€j 1 0 ABEITAG-DP"HAC
22.5.
coredebugl é+ 1 ! @ Core debug Debug Pl enf debug MAE H*
AL éH 46
22-511/ | émn
- ®
DHCSR 32bit Debug halting control and status register
DCRSR 17bit Debug Core register selector register
DHCDR 32bit debug Core register Data register
DEMCR 32bit debug exception and monitor control register
Pl é&"jh MAvygreyeg HC h i2¢vyirevygé W p¢yHHart X
A > @v i | &~ gEbitoe VC_CORRESETZ | A&l
A yBi s TaI &n A
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22.6. BPU (Break Point Unit)

Cortex-MO+ BPUh X @&~ 4AAe| &+ BPUT _ ARMv7-M@Eiflash h = A p e FPBZ Block
¢ Cortex-M3 & Cortex-M4¢

22.6.1. BPU

I nw Aeh X9 PCGA e 1§
v & ARMvV6-M ARM= ARM Coresight Components Technical Reference Manuali @ & ™ » w5’z BPU
Coresight©@i ¥ | &4 > HC g x = v 1

22.7. DWT (Data Watchpoint)
Cortex-MODWTh X wé&~ 2A watchpoint| & *
22.7.1. DWT
I nw @A e h X922 PCUEA e 1§
22.7.2. DWT

h X "QQ watchpointp f @J N+ | CJJ N~ ARMv6-M! G DWT Program Counter Sample regis-

terOWT_PCSR) | &* &l v Qo@ -~ PCt ajrtyBInw A 08" N4y
CORTEX-MO+ DWT_PCSR e~ "1 7TMh Y Y

22.8. MCU (DBGMCU)
MCU debug component w ' awé @i HYYX
A HI &wA

A M timer watchdogp breakpointQ @iH | °

22.8.1.

m VHI GWAL E WFId & WFE'Yr, MCU JHI1 %A1 dai N CPUClocky B¢ 1

aafi™ N CPUG &

CPUj 61 p debugQ 1 y & FCLK& & HCLK 272 PRf{ a 1@ 1p A Q ' H
Co 3'YAk MCU 6" - e©A |1 6 1 ApgpHI & A T

t %1 a3 o XJePR Jl évmigkt QowHI & mmy

A p sleep®A x FCLK> HCLKKt &@ =~ z@  wWAj T A v MM:? % [

A p stopwA x DBG_STOPY 0 aw 4y

22.8.2. bxCAN 12C

R A breakpointQ 1 T ®o ‘Otimer@ "Qr > watchdog O @& Y

A HC! @A Ap breakpoint Q &bt TE APWM  pi 2 H W 1083

A HC'! @y i p breakpoint ‘Q 1 watchdog@ &  h &
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22.9. DBG

22.9.1. DBG ID (DBG_IDCODE)

Address offset: 0x00

K "HY 32-bits x | E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
r r r r r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
r r r r r r r r r r r r r r r r

Bit Name R/W Reset Value Function
31x 0 Eh e R
22.9.2. MCU (DBGMCU_CR)
| &% Jp debug’ &1 GEMCUHI & WA
| €v h i2uy atvygejivddeyl E!' @Qpureyi a " "HA
b* a3 jHY 1T M: tTAETar 10 PRI é&r KET T o

Address offset: 0x04

Reset value: 0x0000 0000 | h v 1 ¥ H 4y

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

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res g?éaﬁ Res
RW

Bit Name R/W Reset Value Function

31x 2 Reserved

Debug stop ¥A
0x £ FCLK=offi HCLK=off{ p STOP¥A | HCLK>
FCLK hr E x STOP A . Hi H J i

deya’ agdlH mHSI a7 A
1 DBG_STOP RW 0 )
AH i H
1x € FCLK=oni HCLK=on{ E 0 STOP®#A | HSI
j hrn 1 FCLK= HCLK®* If 1 E . STOP WA |
b - QYH i 1 1 A
0 Reserved
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)
| é% 1 ) timer IWDGp debugi ©iH | &% iD2¢y atevygeji e
y{ E' Q@ apvdeygi '
Address offset: 0x08
Power on Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_
LPTIM STOP Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
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RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value Function
E CPUY B'Hi LPTIMEE Qv H { g
31 DBG_LPTIM_STOP | RW 0 ox Al
1x | A&l
30:0 Reserved RW
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2)
| &+ 1 J timerp debugi ©&H | | &8 iDduy atvygej i vrvyt
E' @ apvaeygi ’
Address offset: 0x0C
Power on Reset value: 0x0000 0000
K "HY 32-bits x | E
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Re Re Re Re Re Re Re
Res Res
S S S S S S S S S S s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG_ DBG_
TIM14_STO Re Re Re TIML_STO Re Re Re Re Re Re Re Re Re Re Re
P S S P s s s s s s s s s s s
RW RW
Bit Name R/W Reset Value Function
31x 16 Reserved
E CPUY B'HI TIM14 "Q+ GIH { y
15 DBG_TIM14 _STOP 0x Yisy
1x j A&l
14y 12 Reserved
E CPUY BHI TIML Q" G&H { g
11 DBG_TIM1_STOP ox Al
1x j Al
10x O Reserved
22.9.5. DBG
(@)
ff | Reg
sliste | AN IELIJYY]IILIYITIEgIJIGgT o9y o0
e r
t
DB
Cllddaddddadddaodddodddadddaddaddaddaddan
DC | 0 0 0 0 0 0 o O O f O 0 0 0 O O 0 Mo O o O O O o
OOD HHHHHHHHHHHHHHHHHHAHHHHAHAHAHHAHAHAHAHAHHHH
X E
0
0 Re-
vsaelfjO00OO000000000000000000000000000
e
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Re-
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